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you’re buying 
fluorescent fixtures 














You’re on the right track to better lighting when you see this tag 
on a fluorescent fixture. It means the manufacturer has made use 
of the industry’s finest ballast to assure you of rated lamp life 
and light output . . . with quiet operation and a minimum of 
maintenance. 

General Electric ballasts are designed, built and tested to get 
the most out of all standard fluorescent lamps. So for quality 
and economy in fluorescent lighting, insist on this tag when 
you’re making a purchase—and get the most for your money. 
Apparatus Dept., General Electric Co., Schenectady 5, N. Y. 





FLUORESCENT LAMPS, unlike incandescent lamps, 
do not draw current directly from the lighting cir- 
cuit. Instead they draw their current through a 
special transformer or ballast mounted in the 
fluorescent fixture. 

With fluorescent lighting, therefore, the amount 
of the light you get from the lamp, the life of the 
lamp, and to some extent the life and efficiency 
of the fixture itself, depend in large measure on 
the characteristics of the ballast. Good ballasts 


mean better lighting. 
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GENERAL PURPOSE — for SQUIRREL- 
CAGE MOTORS less than 600 hp: 
ACROSS-THE-LINE Full Voltage 
in a variety of sizes and en- 
ciosures. 
R FOR REDUCED VOLTAGE START- 
ING: Manual and Magnetic 
Auto-Transformer Reduced Voltage 
Starters, and Magnetic Primary Re- 
sistor Starters. 


FOR WOUND ROTOR MOTORS: 2 wide 
variety of starters: Manual Primary 
and Secondary, Magnetic Primary and 
Secondary, Magnetic Primary with 
Manual Secondary, and Drum Type 
Reversing Primary and Secondary. 
Cc DRUM SWITCHES for Secondary 
Control provides either Starting 
or Regulating Duty. 
FOR SYNCHRONOUS MOTORS, starters 


for motors from 20 to 3000 hp. 
HIGH INTERRUPTING CAPACITY 
STARTERS for high voltage 
Squirrel-Cage, Wound Rotor and Syn- 
chronous Motors, These starters have 
current limiting features, They can be 
connected directly to circuits requiring 
up to 150,000 KVA at 4160 to 4600 
volts without a back-up circuit breaker. 





CHOOSE AN ALLIS-CHALMERS STARTER 


torAny 


ENCE means the right starter for your job! 
Allis-Chalmers engineering experience 


3 YOU GET WIDE SELECTION of start- 
er type, size and enclosure ‘or each type 
motor. 

G~ YCU GET DEPENDABLE OPERATION! 
Allis-Chalmers starters are generously de- 
signed, durably built. 

FF EASE OF MAINTENANCE results from 
built-in accessibility of renewable parts. 
WF MANY PROTECTIVE FEATURES! 
Overload, undervoltage, interlocking and 
other devices mean greater safety for 
equipment and personnel. 


3a” PLus BROAD APPLICATION EXPERI- 


Texrope and Vari-Pitch are Allis-Chalmers trade marks. 


covers every major industry. 


Japan ALLIs-CHALMERS OFFERS 
BOTH Full and Reduced Voltage 
Starters for squirrel cage and synchronous 
motors as well as control for wound rotor 
mctors. Depend on this wide range of 
starters, backed by industry-wide applica- 
tion engineering experience, for the an- 
swer to your control needs! Ask for bul- 


letin 14B7132, 


ALLIS-CHALMERS, 930A SO. 70 ST. 


MILWAUKEE, WIS. 








Motor Need 


A-2733 
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Sold eee 
Applied... 
Serviced... 


by Allis-Ch Imers Authorized Dealers, 
Certified Service Shops and Sales Offices 
throughout the country. 


MOTORS — 12 to 
25,000 hp and up. 
All types. 


TEXROPE — Belts in 

all sizes and sections, 
standard and Vari- 
Pitch sheaves, speed : 
changers. x 


PUMPS — Integral 
motor and coupled 
types. Sizes and rat- 
ings to 2500 GPM, 
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One RELIABLE Source for EVERY 
Electrical Wiring Requirement 


The above specifications are from a recent bank building job— 
a job that called for lasting dependability, first quality through- 
out. Appleton fittings were specified because they’re precision 
engineered to meet requirements—made to highest standards in 
Appleton’s own foundries and fabricating plants. 

Whether it’s a simple installation or an intricate system of 
wiring for a highly hazardous location, you'll find the exact 
fittings required in the 15,000-item Appleton Line. 

Skilfully designed for fast and easy installation, Appleton 
fittings provide top performance in any type of electrical con- 
struction or maintenance. For faster completion of better jobs, 
specify Appleton, STANDARD FOR BETTER WIRING. 


Sold Through Electrical Wholesalers 


APPLETON ELECTRIC COMPANY 
1704 WELLINGTON AVENUE * CHICAGO 13, ILLINOIS 


Branch Offices: NEW YORK, 50 Church St. © DETROIT, 3049 E. Grand Blvd. © CLEVELAND, 1836 
Euclid Avenue e¢ SAN FRANCISCO,-655 Minna St. ¢ ST: LOUIS, 420 Frisco Bldg. ¢ LOS ANGELES, 
100 N. Santa Fe Avenue ¢ ATLANTA, 724 Boulevard, N.E..¢ BIRMINGHAM, 429 Brown-Marx Bldg. ¢ 
MINNEAPOLIS, 305 Fifth St.,S. © PITTSBURGH, 414 Bessenier Bldg. ¢ BALTIMORE, 100 East Pleasant 
St. ¢ BOSTON, 10 High Street -* DENVER, 1921 Blake Street e PHILADELPHIA, 1017 Cherry Street. 
Resident Representatives: Cincinnati, Dallas, Houston, Indianapolis, Kansas City, Milwaukee, Seattle 
Export Representatives: International Standard. Electric Corp., 67 Broad St., New York 4, N. Y. 





CONDUIT FITTINGS « LIGHTING EQUIPMENT + OUTLET AND SWITCH BOXES « EXPLOSION-PROOF FITTINGS « REE 








With which is consolidated Electrical Contracting, 
The Electrologist and Electrical Record . . . Established 1901 
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OU CAN PUT POWER at load centers . . . where 

you need it . . . fast with Allis-Chalmers dry 

type transformers, Advantages: Only short length 

of heavy secondary line required for low voltages 

— line losses minimized — constant voltage — 
stepped-up motor and lamp performance! 

Allis-Chalmers Class B insulated dry type trans- 





EASY INSTALLATION 
LOW UP AREEP oi CHALMERS 


ALLIS-CHALMERS 







"Y "ype 





1 CLASS B INSULATED — means added protec- 
tion against fire hazard, lighter weight, longer life 
than Class A insulated units. 


ZIMPREGNATION with heat resisting varnish 
makes windings and insulation a solid unit . . 
mechanically and electrically strong. 


3 TIME-SAVING | solderless clamp type connec- 
tors are used on single phase (Type BD) units 15 
kva and larger and on three phase (Type BDT) 
units 3714 kva and larger. 












ABIG roomy wiring compartment with conduit 
knockouts cuts hook-up time. 


5 LIFTING HOOKS project well out for easy 


hoisting. 
GCOVER is quickly and easily removed. 
7 CONVENIENT CONNECTION DIAGRAM and 


rating on name plate simplifies line hookup .. . 
gives data for reordering. 


SSTRONG, SAFE CONSTRUCTION .. . Core 
and coils enclosed in heavy gauge sheet steel cas- 
ing with proper allowance for good ventilation. 


QSURFACE FINISH is resistant to corrosion by 
acids . . . vapors . . . moisture. Surface is Spra- 
bonderized, followed by 3 coats of separately 
baked-on paint. 


ICSTANDARD PROVISIONS made for anchor. 


ing unit to wall or floor. 

















formers are available in 14 sizes up to 500 kva... 
single and three phase. For information regarding 
the size to meet your requirements, contact your 
nearby Allis-Chalmers dealer or sales office. Or 
write direct for bulletin B-6382, A-2741 


ALLIS-CHALMERS, 930A SO. 70 ST. 
MILWAUKEE, WIS. 
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J-60/308 
8-inch Enameled 
> Chromium finish 






- (G-inch glass) 


- : 
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Chromium ceiling = 
holder Enameled — 
glass with sparkling 
crystal bottom. 
Similar units V-1506 
(6-inch) and V-1510 
(10-inch). 














Practical Units for Kitchen or B 
j 
) 


ny [ude 


Creamers for good lighting, these modern 





























enclosing units by Virden are pleasingly 
practical. They combine simple lines with 
a : a decorative crystal accents... fit a wide 
tO So variety of needs in the home. They offer 
an attractive choice in shallow or deep 1-60/208 

ceiling units . . . and in downlighting Ssaict assets oharentind 

wall units for use over mirror, sink or rr tes: Se ges 
counter. Best of all, they’re outstanding 
values . .. thanks to Virden ‘know- 

how” in mass production. 


Also 453/206 (6-inch glass) 





ii , Flash! Ask your Virden wholesaler for 
Wa a copy of the new ‘‘Bargain Book’”’ 





J-53/303 


Enameled glass- | 
fer extra value . . . ask for the ware with crystal 
fox with the big green "V". bands and bottom. 

Also J-53/CO/303 


same with outlet 
V-53/153 


Diffusing enameled glass 
with crystal bottom. 


Also V-53/CO/153 same 
unit with outlet. 


John C. Virden Company ° Cleveland, Ohio 


— VWlember rémertcau Home Lighting Vustitute 





ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JULY, 1949 

















CRESCENT 


ENDURITE Type RH 


Gives Greater Current Carrying 
Capacity per Dollar of Ynstalled Cost 


@)@ 


250,000 CM 


TYPE R TYPE RH 


Requires 242" Conduit. Maximum per- Requires 2” Conduit. Maximum permis- 
missible operating temperature 60°C. sible operating temperature 75°C. 


The superior heat resistant characteristics of CRESCENT ENDURITE 
INSULATION with its higher permissible operating temperature and 
therefore greater current carrying capacity, permit the use of a smaller 
size of conductor, and in most cases smaller size of conduit at less cost 
than would be required for Type R Wire for the same load. 


For light loads requiring small sized conductors, Voltage Drop is the 
determining factor in choice of wire size. Usually in sizes No. 6 AWG 
and heavier for power circuits or No. 1 AWG and heavier for lighting 
circuits, CRESCENT ENDURITE Type RH Wire & Cable gives the lowest 
installed cost-per-ampere of useful circuit capacity. 


*In Accordance with 1947 National Electrical Code. 


RESCENT 


OVER 


WIRE and CABLE 


CRESCENT INSULATED WIRE & CABLE CO. 
TRENTON, NEW JERSEY 
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There’s a CAL bed me] -4 


To Supply Dependable Power 
For All Popular Applications 


POLYPHASE 


Type SC—OPEN PROTECTED 
—Form J, general purpose motor— 
meets the needs for most installa- 
tions where operating conditions 
are relatively clean and dry. The 
top half of the motor frame is 
closed to keep out falling solids or 
dripping liquid. 


Type SC—SPLASH PROOF 
gives the necessary protection 
where plants must be washed 


SINGLE PHASE 


Type RS—REPULSION 
phase brush lifting motor suitable 
for applications requiring high 
starting torque with low starting 
current. 


Type CSH—CAPACITOR 
phase motor suitable when high 
starting torque with normal start- 
ing current is required. 


down—keeps water out of the 
motor even when a hose is applied 
directly on the frame. Also provides 
protection against rain, snow, sleet 
and ice for outdoor installations. 


Type SP—SPLIT PHASE, IN- 
DUCTION-—single phase motors 
—suitable for light starting duty. 


DIRECT CURRENT 


Type DN—DIRECT CURRENT 
MOTORS —suitable for use where 
direct current is available or its 
use desirable. 


Type SC—TOTALLY EN- 
CLOSED FAN COOLED—pro- 
tects against dusts, mist or fog 
detrimental to the vital parts of 
the motor. The inner frame pro- 
tecting the motor is sealed to keep 
out harmful matter. 


Type SC—EXPLOSION PROOF 

protects against atmospheres 
charged with explosive dusts or 
gases. They carry Underwriters’ 
label for specific kinds of hazards. 


These illustrations are typical of Century's com- 
plete line of motors. Others available include 
gear motors, generators, AC and DC motor 
generator sets. 


Specify the right Century motor for all your 
electric power requirements. 


Type SR—SLIP RING- wound 
rotor motors are suitable for appli- 
cations requiring low starting cur- 
rent with high starting torque, re- 


; ; Popular types of standard ratings are generally available 
versing, or adjustable speed. 


from factory and branch office stocks. 


CENTURY ELECTRIC COMPANY 


1806 Pine Street 
St. Louis 3, Missouri 


Type SY—SYNCHRONOUS 
MOTORS- suitable for continu- 
ous operation at a uniform load 
for power factor correction. 
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New load-center unit 








Shorter shipments, when you order 








‘Selected Standards’ 








Typical 500 kva G-E selected standard load- 
center unit substation (standard arrangement). 
Unit consists of primary interrupter switch, liquid- 
filled transforming section, and low-voltage feeder 
switching section with the new Type AK-1 drawout 
air circuit breakers. Reverse arrangement is also 
available at same price. 





Typical 500 kva G-E selected standard Joad- 
center unit substation with liquid-filled transform- 
ing section, metal-clad air power circuit breaker 
for incoming line-protection, and low-voltage 
feeder switching section with the new Type AK-1 
drawout air circuit breakers. 





G-E selected standard double-ended load-center 
unit substation rated 1500 kva with primary in- 
terrupter switches, liquid-filled transforming sec- 
tions, and low-voltage feeder switching section 
with G-E Type AK-1 drawout air circuit breakers 
arranged for secondary selective service. 
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Based on surveyed demands of industry and proposed 
NEMA specifications, selected standard ratings have 
been introduced by General Electric to bring you these 
efficient new load centers on shorter shipment. The 
most popular selected standard ratings are... 

Low voltage 480A or Y, 208Y/120 volts 

High voltage 2.4, 4.16, 4.8, 12, 13.2, 13.8 kv, delta 
Kva ratings 300, 500, 750, 1000, 1500, 2000 

Certain other selected standard load centers are avail- 
able. Contact your G-E sales representative for further 
information. 

SHORTER SHIPMENTS By ordering selected standards, you 
get 20 per cent shorter shipments on Pyranol and dry- 
type load centers. Deliveries are in line with average 
plant construction schedules and it is suggested that 
load centers be ordered when construction begins. 
HIGH IMPULSE LEVELS Pyranol unit substations with 
their inherently high impulse levels are particularly 
suitable for locations that are subject. to switching 
surges and lightning. 
ECONOMICAL, too, is a G-E load-center power distribu- 
tion system . . . no heavy, costly low-voltage feeders, 
no ‘‘piecemeal’’ purchases, no divided responsibility. 
TIME, also, because G-E selected standard load 
centers eliminate weeks spent over drawing boards 
detailing individual items; you'll save time because 
G-E factory-assembled unit substations are quickly 
and easily installed—in the center of the load area— 
with lower material and labor costs then required for 
““piecemeal’’ assemblies. 

Ask your G-E sales representative today about how 
selected standard load centers can save time and money 
in your plant. Also, write for Bulletins GEA-3592 and 
GEA-3758. Apparatus Department, General Electric Co., 
Schenectady 5, New York. 











substations give you... 




















Improved appearance 


at no extra cost! 





Note the smooth, integrated appearance of get the effortless flow of line and power that 
these new General Electric Pyranol* 
unit substations ... no more gawky, “old- 
type” stovepipe connections between trans- 
former and switchgear . . . now you can features at the same price as previous units. 


characterizes quality equipment for locations 


where appearance is a requisite. All these 





























Industrial installation of General Electric selected 


standard double-ended load-center unit substation . Be sure to see the “More Power to America” 

rated 1500 kva, 4160 volts, 208Y/120 volts. Unit has full-color sound slidefilm **Modern Industrial 

oil cutout in incoming line sections, Pyranol-filled Power Distribution.” Ask your G-E sales i, 
transformers, and the new AK-1 drawout air circuit representative to arrange a showing for your 4] 
breakers. organization. 


*Reg. U.S. Pat. Off. 


GENERAL 67, ELECTRIC 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JULY, 1949 











PRICES REDUCED 
UP 10 32" 











Patented, 





No. 1,933,555 








NO REDUCTION 
IN QUALITY 


Today—you get a better wire 
connector at less cost. The Ideal 
““Wire-Nut'’—consisting of a 
copper-coated coil spring in- 
sert imbedded in a molded 
plastic shell—is made to the 
highest precision standards. 


Factory-Tested—aAll materi- 
als are thoroughly tested .. . 
spring inserts and shells are 
accurately checked. 


Factory-Inspected — Every 

<=, finished ‘‘Wire-Nut'’ 
is visually inspected 
before being pack- 
aged. 














IDEAL 
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THE SOLDERLESS, TAPELESS WIRE CONNECTOR 


Industry's ‘‘Standard’’ Wire Connector 
for Over 20 Years ...Now Available 


at the Lowest Prices in History! 


IDEAL’S complete NEW plant at Petersburg, Illinois, built 
exclusively for the manufacture of “Wire-Nuts”, with continu- 
ous automatic production, has enabled IDEAL to slash “Wire- 
Nut” manufacturing costs to a minimum. In keeping with com- 
pany policy, these savings are being passed on to users of 


IDEAL “Wire-Nuts” in a substantial price reduction. 


This extensive expansion program has been made possible by 
the user preference that has made “Wire-Nuts” first choice by 
a wide margin over all other wire connectors. In the past 20 
years, hundreds of millions of IDEAL “Wire-Nuts” have 
been used in electrical construction ... in the manufacture of 
electrical appliances and equipment . .. in plant and building 


maintenance. 
*Trade Mark Reg. U.S. Pat. Off. 


ASK YOUR ELECTRICAL DISTRIBUTOR FOR THE NEW 
LOWER PRICES THAT MEAN EXTRA SAVINGS TO YOU 


INDUSTRIES, Inc. Sycamore, Illinois 
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ACCESSORIES 


FLOOR BOXES... l ] yO Uf WAN T 10 _ 


Combination Floor Extension Sets 


ELECTRICAL PRODUCTS for 
Pv 4.¥ 4010] 0) ma hole Wile), 


You'll find this catalog invaluable as a 


time saving, quick-reference medium for 


Watertight 
Floor 
Boxes 


your present or future explosion-proof 
product requirements. A copy will be 
mailed to you gladly WHEN REQUESTED 
ON YOUR BUSINESS LETTER HEAD. 


UNILARM 


EXPLOSION-PROOF 


VEEL 

ow 4a/2TS 

fer « se YM Sie EF 
PLUGS, RECEPTACLES 

& CORD CONNECTORS 


ci oad St é sj 12 
Spt | a : P Fountain 
/ ( < ahi Light Duty Tumbler Light 


Yet RAMEE. Switch-Double Gang 
o| . i) | with six switches 


Control Station Combination Push 
Button Station 
with Pilot Light 

: Underwater Lighting 
for Swimming Pools 


SUBMERSIBLE FIXTURES FOR 
SWIMMING POOLS & FOUNTAINS 


NEW... Marine Standard RECEPTACLES & PLUGS 
Receptacles, Plugs & Switches 
Panelboard- 


8 circuit oo Wired sitet}, 
: . . . 
. f 


| - 


Werk 


AW 


IN 


Sy 
? 
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"MECHANISM [_ completely new L., : 











As to Shielding, one user writes: “Making frequent volt- 
age measurements with your Model 901, in the heavy mag- 
netic field near a 15,000 ampere bus, the meter consistently 
checks well within the guaranteed accuracy.” 

Available in D-C, Model 901; and A-C, Model 904, sin- 
gle and multiple ranges of wide coverage. Ask your local 
Weston representative for the facts, or write... WESTON 
Electrical Instrument Corporation, 617 Frelinghuysen Ave- 
nue, Newark 5. New Jersey. 
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Cast Iron Safety- 
Circle Frame Gives 
Extra Protection All 
Around: Top, Bot- 
tom, Sides, Ends. 


Large Air Intake, 
Big Fans, Open In- 
ternal Construction 
Make Efficient 
Cooling. 


Stator Multiple- 
Dipped and Multi- 
ple-Baked. 


Die-Cast Rotor Is 
Practically Inde- 


structible. 


Drip-Proof End 
Brackets. 


Pre-lubricated Bear- 
ings Need No At- 
tention For Years. 


OW SAFETY-CIRCL 


Means Motor Dependability — 


XTRA PROTECTION means extra de- 
pendability, That’s why Allis-Chal- 
mers protects the working parts of the 
motor with the exclusive SAFETY- 
CIRCLE. Compare this motor with motors 
of less rigid construction, The SAFETY- 
CIRCLE motor will not distort in mount- 
ing or under strain. And you get the 
extra protection of drip-proof end 
brackets at no premium. 


EXTRA PROTECTION INSIDE, TOO 
Stator is multiple-dipped and multiple- 
baked in special insulating varnish, Rotor 
is die-cast aluminum. Stator is mounted 
in four longitudinal ribs which leaves 


oy of air space between stator and 
rame, Large fans cast integrally with 
the rotor and ample air intakes keep tem- 
ge ey well within rated limits, Ball 
earings are factory-lubricated and re- 
quire no further attention for years. 

When you shop for motors, remember 
SAFETY-CIRCLE gives you extra pro- 
tection, extra dependability and lower 
operating costs. 

For details on SAFETY-CIRCLE ad- 
vantages, see your A-C Authorized Dealer 
or Sales Office or write for Bulletin 
51B6210B. Sizes 1 to 20 hp, 326 frames 
and smaller. Safety-Circle, Texrope and Vari- 
Pitch are Allis-Chalmers trademarks. 


Sold eee 
Applied eee 
Serviced... 


by Allis-Chalmers Authorized Deolers, 
Certified Service Shops and Sales Offices 
throughout the country. 


|) CONTROL — Manval, 
magnetic and combina. 
tion starters; push but- 
ton stations and compo- 
nents for complete con- 
trol systems, 


TEXROPE — Belts in 

all sizes and sections, (qe 
standard and Vari- Raa 
Pitch sheaves, speed Baa 
changers. 


BER aE 


ALLIS-CHALMERS, 930A SO. 70 ST. A-2691 
MILWAUKEE, WIS. 


ALLIS-CHALMERS 
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PUMPS — Integral 
motor and coupled 


types. Sizes and rat- 


‘ 
- ings to 2500 GPM, 
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MODERN SPECIFICATION FOR 
TROUBLE-FREE WIRING RACEWAYS... 










RACEWAY SPECIFICATIONS 


All electrical conductors shall be enclosed in 
ELECTRUNITE E.M.T., or equal, in sizes !/)" to 
2", inclusive. Tubing shall be steel, electrically 
welded, galvanized and manufactured in ac- 
cordance with Underwriters’ Laboratories Stand- 
ards, and so indicated. 









Couplings and box connectors shall be water- 
tight, Underwriters’ approved and so labeled. 








ELECTRUNITE E. M. T. is the ORIGINAL 
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ELECTRUNITE 
EMT. 


Time-proved in every type of installation—commercial 
... industrial ... institutional . . . residential—Republic 
ELECTRUNITE E.M.T. gives a combination of advan- 
tages unequalled by any other rigid steel raceway material. 


This modern raceway is made from tough, strong, abuse- 
resistant steel. It protects life and property ... furnish- 
ing a grounded system. It requires less room in concrete 
slabs and partitions. And because it is ¢threadless, its 
tightly-adherent zinc coating provides continuous rust- 
and corrosion-resistance throughout the installation. 


These are but a few of the reasons why ELECTRUNITE 
E.M.T. meets Underwriters’ Laboratories requirements, 
and is approved by the National Electrical Code for 
exposed, concealed and concrete slab construction. 


In addition, ELECTRUNITE E.M.T.’s many installation 
advantages—light weight . . . Inch-Marking .. . knurled 
inside surface . . . ease of bending—make it a heavy 
favorite with contractors and workmen alike. Designed 
solely for electrical raceway use, ELECTRUNITE 
E.M.T. truly is the electrician’s raceway material. 


On every job, insist that electrical specifications 
include genuine Republic ELECTRUNITE E.M.T. 
For further information, see your ELECTRUNITE 
Distributor, or write to: 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION «+ CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


1G US Pal OW 


With modern ELECTRUNITE E.M.T., all types of bends, stubs 
and offsets can be made readily and easily—on the job—with pre- 
determined accuracy. Water-tight compression fittings elimi- 
nate thread-cutting . . . make strong, vibration-proof joints. 


Lightweight Threadless Rigid Steel Wiring Raceway 
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Samuel G. Wiener and William 8. Wiener, Architects 


GETTING DOWN TO DETAILS—TELEPHONE RACEWAYS ARE IMPORTANT 


The smaller o house is, the more it makes little rs 
CAR PORT 


refinements stand out. Well up on the list with 
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—<— 


| 5 ape Q ry es, RR 
Ae IPpequierll & ch® ‘pressine 
Beste 7 lfoLs| £ ~ 


preven <= 


L. : am aad 




















C 
ae | 

ms 6 _ — 4 f 

Built-in raceways climinate exposed telephone OINING ici crc) BEDROOM| 

| 


wires on walls and woodwork. And they mean LIVING ROOM BEDROOM 
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extra profits for you. , 
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Remember —NO ELECTRICAL CONTRACT IS REALLY 
COMPLETE UNLESS IT INCLUDES RACEWAYS FOR 
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TELEPHONE WIRES. 


BELL TELEPHONE SYSTEM 





YOU CAN’T TWIST 


— 


A TR/ CLAD 


MOTOR OUT OF LINE 











G-E open (dripproof) induction 
motors for constant-load, constant- 
speed applications. From 1 to 2000 hp. 











Look at the solidity of a Tri-Clad’s thick-section cast-iron frame (1) and nh caus ae aheiaulon a. 
ook at the solidity of a Tri-Clad’s thick-section cast-iron frame an 

heavily reinforced end shields (2) . . . its heavy integrally cast feet (3). — i 6 : is oa oe gfe 
Do you wonder we say “Tri-Clad gives you structural strength and rigidity . - 
no other general purpose motor can match’? Notice, too, the completely 

enclosed bearings (4). A Tri-Clad motor will run safely without relubrication 

for years — as long as any general-purpose motor you can buy. Yet it's 

grease-gun easy to lubricate if you ever need to. 


You can't twist a 7@/ cad motor 


out of line O-E Type ACA Induction motors 
tor adjustable speeds— provide 3 to 1 
speed range. From 3 to 75 hp. 
Try as a heavy-muscled mechanic may, he can’t twist a Tri-Clad 
motor frame when bolting it to an uneven surface. The bolt will snap 
before he can pull that rigid cast-iron structure out of line. 
Important? It’s one of the basic reasons General Electric believes 
cast iron to be the ideal structure for general-purpose industrial 
motors. Other reasons? Cast iron has unusually high resistance to rust 
and corrosion. It has an inherent damping action that minimizes 
resonance. And .. . it won't take on an injurious permanent “set” as 
a result of accidental blows or mechanical abuse. for use where the machine supports the 
5 . si motor, or vice versa. From 1/20 to 60 hp. 
Want a motor that’s been service-Pproveo in 5 billion hours of 


rugged industrial use? Nearly all types and ratings are AVAILABLE > or PhP aL LE 
yam erOck. ( PROTECTED 


Apparatus Dept., General Electric Company, Schenectady 5, N. Y. CF d Se 


by the TR/ CLAD 


4 MOTOR EXCHANGE PLAN 
Look for this EXTRA 
on the motor you buy! 

















GENERAL ‘3 ELECTRIC 














SCHOOLS... 
A centralized sound system for 
announcements and _ bulletins, 
distribution of radio programs, 
educational recordings... to 
any or all rooms of a school. 





. 
HOTELS... 
Voice-paging, entertainment in 
guest rooms and dining rooms, 
emergency announcing facilities. 





DEPARTMENT STORES... 
Music broadcasts, merchandise 
announcements, administrative 
control. 





AIRPORTS and TERMINALS... 
Voice-paging, announce sys- 
tem, entertainment, dispatching. 





WAREHQUSES and GARAGES... 


Traffic control, dispatching, 
voice-paging. 





FACTORIES and OFFICES... 


Voice-paging, work music from 
records or radio, news broad- 
casts, management talks, emer- 
gency control... plant-wide or 
at selected areas. 


SOUND PRODUCTS 


RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS DEPARTMENT. CAMDEN. N.J. 


In Canada: RCA VICTOR Company Limited, Montreal 





‘Sod Syioue 


...for every type of building 


PRACTICAL HELP FOR ARCHITECTS and 
ELECTRICAL CONTRACTORS. No matter what 
size or type of job you have on your drawing 
board, RCA will plan and engineer a sound 
system that will fit your architectural plan. Call 
upon RCA sound engineers to assist you with 
your sound system planning and specifications. 
No obligation, of course. 


Contact your nearest RCA Sound System dis- 
tributor or write: Sound Products, Dept. 118-G, 
RCA, Camden, New Jersey. 
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HOSPITALS... 


Voice-paging, emergency 
announcements, convalescent 
entertainment, musical therapy. 





AUDITORIUMS ... 


Complete sound distribution to 
all parts of the auditorium. 





RECREATIONAL CENTERS ... 


Crowd and traffic control an- 
nouncements, entertainment. 





INSTITUTIONS ... 
Voice-paging, administrative 
control, entertainment, emer- 
gency control. 





CHURCHES ... 


Complete sound distribution, 
belfry broadcast equipment. 





ORDER YOUR 
COPY NOW! 


The Architects’ 
Manual of 
Engineered 
Sound Systems 
The’ most 





authoritative 
work book and reference 
manual published on sound 
systems. Typical plans and 
specifications for all types 


of buildings. 288 pages. 
Price $5.00 ($5.50 foreign). 
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Rugged, accurate and direct-reading, the 
“Ducter’’ Low Resistance Ohmmeter pro- 
vides an easy and practical way to test air 
and oil circuit breaker connections and 
contacts; cable joints; bus bar and line 
connections; armatures and series fields of 
generators, and motors; and low resistance 
transformer windings. It is also a valuable 
tool in quality control and for indicating 
relative strength and conductivity of welded 
joints. 

One man can quickly make resistance 
measurements down to a millionth of an 
ohm—in the field! There are no calibra- 
tions or adjustments—not even for the vol- 
tageofthe battery thatsuppliesthenecessary 
test current—and there are no calculations 


3. U. S. PAT. OFF. 


MICROHMS 


or charts. The resistance measurement is 
read directly from the position of the pointer 
on a scale. 

The ‘‘Ducter’’ operates from an external 
battery or plug-in power supply. On every 
range it is compensated for outside tem- 
perature changes. As a protective feature 
a cut-out is included in the circuit to pre- 
vent application of too high voltage, and 
very high resistances or open circuits. 

Various ranges of ‘‘Ducter’’ Ohmmeters 
are available to suit your requirements. 
A complete description, together with cir- 
cuit diagrams, applications, and specifica- 
tions are contained in Bulletin 24-25-EC. 
Write for your copy TODAY and learn all 
about this truly remarkable instrument. 


JAMES G. BIDDLE CoO. 


Electrical & Scientific Instruments 


1316 ARCH STREET, PHILADELPHIA 7, PA. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JULY, 1949 




















ELECTRICAL TROUBLES 
ave out! 


Shut-downs due to faulty wiring and connectors disappear 
when the totally enclosed Electric Feedrail Distribution System 
is installed. You don't have to wait even for rewiring when you 
relocate electrical equipment in your plant. 





Hand tools on the production line are connected to the Feedrail 
trolley in a jiffy and the problem of moving test lines, bench- 
work, and moveable lights, is solved for all time. 


Feedrail is approved by the Underwriters’ Laboratories Inc., 
and endorsed by leading mechanical, electrical and industrial 
engineers. Can be installed by your electrician or contractor 
in a few days: 

Ask for the New Feedrail Catalog No. 20—thirty-two pages— 
more than 100 illustrations—layout diagrams and specification 
data. Write for yours to-day. 


ecectraic FEEDRAIL CORPORATION 
FEEDRAIL 


125 BARCLAY STREET © NEW YORK 7, N. Y. 
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Title 608 Project: Courtesy James G. Ludwig, R. A., Architect, West Chester and Upper Darby, Pa. 


33NP4—EXTERNALLY OPERATED 
SAFETY SWITCH COMBINED WITH 
BRANCH-CIRCUIT PANEL—30 Amp, 









Architects, builders and electrical contractors are switching 
to GENERAL SWITCH equipment because it is: 


Available everywhere through leading wholesalers—No lost 
labor time waiting for GENERAL equipment to reach the job. 


Economical to install—Takes less time to install because of 
compact open construction, integral internal conductors and 
spacious wiring room. 


Thoroughly dependable — Quality materials, rugged design, 
and rigid factory inspection. 


ERE are three units of GENERAL equipment which have 
been “application engineered” for and are particularly 
well suited to low-cost housing construction: 


GENERAL SWITCH 33NP4—Ideal selection where an externally oper- 
ated switch is required in combination with a residence panel at the 
point of service entrance. Has the advantage of dead front branch cir- 
cuit fuses yet the entire unit is readily accessible with spacious wiring 
room. Also available in raintight construction. 


GENERAL SWITCH 3614— Where a pull-out switch may be used, this 
equipment offers economy, versatility and compactness. Available for 
flush or surface mounting. Has sub-feed pressure connectors which 
may be used as main lugs, leaving the pull-out switch available for 
range, water heater or other circuit. 


GENERAL SWITCH 33NP and 104—When it is desirable to have the 
branch circuit fuse panel conveniently located remotely from the 
switch, this service entrance switch and plug fuse panel has wide 













3 wire, 2 plug fuse quick-break knife blade switch 
i fuse branch circuits. Bus-bars between 
fuse block save wiring time. 


with four 
switch an 





























3614—SINGLE PULL OUT SWITCH COMBINED WITH 
BRANCH-CIRCUIT PANEL—Available i in 30 or 60 Amp 
with up to 6 branch circuits or in 60 = with as 
many as 12 branch circuits. Surface or flus 










acceptance. Residence panel available for flush or surface mounting. 









For availability, economical installation and trouble-free per- 
formance the switch is to GENERAL. Available everywhere 


© GENERAL 


~ \ SWITCH CORP. 


49 ROEBLING STREET, BROOKLYN 11, 
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N. Y.°*Sales Offices 





. JULY, 1949 


33NP—EXTERNALLY 
OPERATED SAFETY 
SWITCH—3 wire ‘y- 2 pls 

nife 
blade switch for B.. as 
service entrance equip- 
ment. 


Ask your wholesaler or 
write today for the 
GENERAL SWITCH 
68-page catalog 





104—BRANCH-CIRCUIT 
or RESIDENCE PANEL— 
Available up to 32 plug 
fuse circuits. Flush spring 
——— Surface or flush. 








in every major city 
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~ OVER A QUARTER CENTURY OF TRANSFORMER EXPERIENCE IS 
_ BACK OF THE NAME PLATE oN EACH STANDARD TRANSFORMER 


\» 
SMALL LOW VOLTAGE DRY TYPE 


Veteran transformers, on the job many years and still de+ 





livering full performance, are one testimony of STANDARD'S engineering 
































; soundness and craftsmen construction. STANDARD’S leadership in contrib- 
: uting improvements to transformer design and building is another. Yet 
another qualification for your consideration, is STANDARD’S extensive ex- ) 
/ 
perience in designing and building for special needs. Whether your trans- 
former need is for a low voltage midget or a high voltage giant, STANDARD antinei: Caled 
DISTRIBUTION TYPE 
can best serve your need. 
USE STANDARD’S ENGINEERING SERVICE 
Our representatives are qualified to discuss transformer needs with you. 
" Save the time of your engineering staff by permitting STANDARD to work 
p 
‘ out details of transformer application. 
WARREN, OHIO 
Representatives in Principal Cities 
10,000 KVA POWER TRANSFORMER | 
iT i 
. : tre iota FOR EVERY APPLICATION : | 
h. aos Sat 
_ Dry type (up to 1000 KVA and 
y Eisen ee eee ae 
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j UNITS ARE 
GUARANTEED 


The ever-broadening popularity of LEADER FLUORESCEN 
BPGLOL dM we ltl-M ole MaeyisleliohilelsMeym ell lilo Mme ltlge]e)(-Meelitsiate 
TleliWieloNZelate-to Mia allie MRolilom olfepaZeollUl-Molg(ellile MMMEME nel an 10] | Mofo] 
ticulars on LEADER Fixtures, here illustrated, and for the man 


others in the LEADER line, write to 


LEADER ELECTRIC COMPANY 
3500 NORTH KEDZIE AVENUE, CHICAGO 18 
West Coast Factory: 2040 Livingston, Oakland 6, Calif. 


‘fadotatories. Inc, 
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Tor rewiring that} 


For réwiring that really pays its way in installation speed and savings 
on space — you just can’t beat General Electric Flamenol® Type TW 
building wires. 

The thermoplastic insulation on G-E Flamenol wires cuts clean, strips 
off easily. For quick installation, Flamenol wires are wax-coated, to slide 
easily through raceways. For speed on the job, Flamenol wires are light 
—easy to handle. 

For more current in existing raceways, General Electric Flamenol 
wires make use of the maximum permissible conduit area. Small-diameter 
insulation lets you pull through more wires per raceway. 
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pays Ils Way 


Flamenol 
| Building Wire 


Because this thermoplastic was devel- 
oped expressly as an electrical insulating 
material, G-E Flamenol building wires 
are made to last. Flamenol insulation will 
keep its smooth surface and maintain its 
high dielectric strength indefinitely. 
These wires also resist. the effects of air, 
acids, alkalies, water, grease, and oil— 
will not support combustion. A variety 
of colors makes circuit tracing easy. 
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PITTSBURGH PERMAFLECTOR ~ LIGHTING EQUIPMENT....... 


oO 


TVR MATTON AL? 


lhe, 








More discriminating users selected Pittsburgh 
Permaflector Lighting Equipment for their 
Gold Seal and Merit Awards than that equip- 
ment of he other manufacturer. 

Over 20%.of the Gold Seals awarded at the 
3rd ston Lighting Exposition for out: 
standing lighting installations, incorporated 





Pittsburgh Permaflector Equipment. =e — ohio c. caaak 
This record of achievement is evidence that J... Phillips, Etectilco! Gagineie 
creatively and practically ‘‘Pittsburgh Perma- Warten dle aSbare hous: 
flector’’ is preferred by men who know light- - 

ing best. « 








lf you too want to achieve superior 
lighting results, our Engineering 
Department will gladly assist you. 
Write today. 


SOLD SEAL AWARD to. endl 


Paul E. Keys, Duquesne Light Co 


for S. H. DEROY, Jewelers aa“ 


Hyman Rosenberg, Architect re 


wx Pirtsburcn Reriecron » Cana 


Permaflector Lighting Engineers in All Principal Cities 


PITTSBURGH PERMAFLECTOR LIGHTING EQUIPMENT IS DISTRIBUTED BY BETTER ELECTRICAL WHOLESALERS EVERYWHERE 
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ROEBLING 






CONTRACTORS SPECIFY ROEBLING YEAR AFTER YEAR 


EXPERIENCE IS THE BEST 
TEACHER, and it’s actual experience 
that leads so many contractors to stand- 
ardize on Roebling Building Wire and 
Cable. They know, from long use and 
service records, the supreme reliability 
and economy of Roebling wire and 
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cable . .. make it their top specification. 

For circuits to 600 volts and conduc- 
tor operating temperatures to 60°C. 
(140°F.), Roebling Wire 60 Type R. is 
unsurpassed. It is synthetic rubber insu- 
lated; has a flame-and moisture-resist- 
ant fibrous covering; comes with solid 


WRITE OR CALL THE ROEBLING FIELD MAN AT YOUR NEAREST 


ROEBLING OFFICE AND WAREHOUSE 


Atlanta, 934 Avon Ave. * Boston, 51 Sleeper St. * Chicago, 5525 W. Roosevelt Rd. * Cleveland, 701 
St. Clair Ave., N. E. ® Denver, 1635 lith St. ®* Houston, 6216 Navigation Blvd. * Los Angeles, 216 
S. Alameda St. * New York, 19 Rector St. ®* Philadelphia, 12 S. 12th St. ® Pittsburgh, 855 W. North 
Ave. ® Portland, Ore., 1032 N.W. 14th Ave. * San Francisco, 1740 17th St. * Seattle, 900 First Ave. 
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ve A CENTURY OF CONFIDENCE * 






FOR DEPENDABILITY 


Roebling 
Building Wire 
and Cable 





or. stranded conductors . . . Of similar 
construction, Type RH permits con- 
ductor operating temperatures to 75°C. 
(167°F.), and Type RW is adapted for 
wet locations without lead sheath. 

There’s a Roebling wire or cable for 
every requirement . . . call or write your 
nearby Roebling Distributor. John A. 
Roebling’s Sons Company, Trenton 2, 
New Jersey. 
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Less weight...Less space 


the motorgear 


for more slow-speed applications 


You've wanted a slow-speed unit that is more compact, lighter 
in weight, more easily adaptable to a wider variety of appli: 
cations—that has a modern, dependable motor with simpler, 
sturdier gear train. That’s what you get in the Motorgear— 
the combined benefits of the Axial Air Gap Motor and modern 
double reduction helical gears. Available in standard ratios, 
up to 10 hp. Fairbanks, Morse & Co., Chicago 5, Ill. 


FAIRBANKS-MORSE 


A name worth remembering 


DIESEL LOCOMOTIVES ¢ DIESEL ENGINES 
PUMPS © SCALES ¢ MOTORS © GENERATORS 
STOKERS © RAILROAD MOTOR CARS and 
STANDPIPES « FARM EQUIPMENT ¢ MAGNETOS 





IGINES 
LATORS 
'S and 
INETOS 


New designs in radio, television and electrical 
appliances call for resistance to higher tempera- 
tures... . And here’s just the wire to make connec- 
tions wherever higher ambient temperatures must 
be met. 

It is Intelin IN-108 — product of the Selenium- 
Intelin Division of Federal Telephone and Radio 
Corporation. Its insulation, developed by Federal, 
is based on VINYLITE Brand Plastics. 

This construction has received Underwriters’ Lab- 
oratories approval for operation at 90° C. 

Economical VinyLitE Brand Plastic insulation 


IN MORE WAYS THAN ONE? 


materials are bringing many other equally spec- 
tacular advantages to wire and cable users. They 
provide thinner walls, saving space and, of course, 
weight. All types are highly resistant to abrasion, 
to most chemicals, to grease, oil, alkalis, moisture 
and sunlight. 

Even at low temperatures, VINYLITE Plastics are 
inherently flexible. Either non-flammable or slow- 
burning types are available. Write Department 
ES-41 for full information. Ask for the informa- 
tive booklet entitled: ‘““VinyLirE Plastic Wire and 
Cable Compounds.” 


inylite 
PLASTICS | 
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BAKELITE CORPORATION, Unit of Union Carbide and Carbon Corporation [ag 30 East 42nd Street, New York 17, N. Y. 
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Above everything ...get 











BARN WIRE 


Anaconda Durall Cable, the new Underwriters approved, completely 
reliable barn wire, sets a new altitude record for quality combined with 
_rugged down-to-earth, long-lived economy. All the freedom-from-worry 
that goes with it is the biggest bonus any farmer could want. 


oo of HE 
























Durall is a non-metallic-sheathed wire with a rubber-like insulation of 
Neoprene and a heavy protective jacket of the same tough, flame-resistant 
material ... with no fibrous coverings to rot or fray. 


Durall is strong electrically and physically. Both insulation and jacket 
are highly resistant to moisture, mold, rot and animal wastes. Durall will 
not support flame, is proof against most acids, alkalis and oils. This is a 
truly fungus-resistant cable. 


The Underwriters’ Laboratories, Inc. have approved DURALL as a ““Non- 
metallic-sheathed cable having adequate fungus-resistant, and other neces- 
sary properties for use in cow barns and other locations where it would be 
subjected to conditions of heat, cold, moisture, corrosive fumes and fungus:’ 
Anaconda Wire & Cable Company, 25 Broadway, New York 4, N.Y. ««o 
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SPECIFICATION PRACTICE 


MOST OF THE EDITORIAL PAGES in this issue are devoted 
to a Master Electrical Specification. With a break during the war, this feature 
has been brought up-to-date at three year intervals since 1936. The current 
project is extensively revised to reflect many important changes of the postwar era 


IT IS OFTEN DIFFICULT for those outside of the electrical 
industry to understand the importance of specifications as detailed and compre 
hensive as electrical work requires. It would be just as difficult for them to realize 
the tremendous scope and complexity of the industry itself in these times. 


A SINGLE JOB may include six or more distinct wiring systems. 
several distribution voltages, a wide variety of incandescent and fluorescent and 
; mercury vapor lighting, three or four fundamentally different methods of electric 
heating, and an indefinite number of different applications of power control and 
communication. Furthermore, a single project may include areas from wood 
frame construction through Class I hazardous locations. 





THE AREAS, equipment, methods and materials involved in 
electrical construction and installation require an almost unlimited number of 
selections and choices, any one of which can affect the standards and quality of 
the whole job. Wide open specifications and unlimited price competition will 
bring almost certain chaos. 


A A ee 


GOOD SPECIFICATIONS practice narrows and _ simplifies 
the range of choices within acceptable quality limits. They do not freeze tech 
nology or block constructive initiative and ingenuity. Iron clad, air tight speci 
fications are an extreme which can also be a serious hindrance to progress in a 
dynamic industry. 


BETWEEN THE EXTREMES there is a wide area for the 
use of good specification practice. Sound quality standards need not limit aggres 
sive competition. They can actually stimulate progressive material and method 
development. And in an essentially conservative industry, we ought to take full 
advantage of available knowledge and skill at every job level. 


SPECIFICATIONS have a wide use. Besides the familiar job 
specifications, they are the language of clear understanding between suppliers and 
contractors, between contractors and their customers, between plant electrical 
departments and their management. The tight, imperative phrases are an essen- 
tial operating tool of the industry. Like all good tools, they are most useful in 
the hands of skillful craftsmen who know their advantages and their limitations. 
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TO PLEASE YOUR CUSTOMERS! 


Motors by G. E. 


Whether your customers need 5-hp motors or 1/100-hp motors, 
Graybar can provide the best one for each job. We distribute 
G-E motors, of which there are more in use than any other 
kind. That's because—AC or DC, general- or special-purpose 
—they deliver the desired power smoothly and steadily. G-E 
“Tri-Clad” motors have extra protection against physical 
damage, electrical breakdown, and operating wear. 


Magic Conthels 


Yes, they work almost like magic! There are proper G-E con- 
trols, distributed by Graybar, for making any motor obey 
your customer's bidding. Even the smallest hand starter has 
a toggle that flips to mid-position, automatically shutting off 
the motor in case of overload. Magnetic starters, for remote 
or automatic control, are available in a range of types. 
Electronic “wizards” such as the Amplidyne can be supplied 
for special needs. 


POWER SPECIALISTS 


At principal Graybar locations, there are Power Apparatus 
Specialists who will gladly help you select and apply the 
most suitable motors and controls for specific tasks. The 
nearest Specialist can help you, too, in planning the best use 
of transformers, switchgear, circuit breakers, capacitors, and 
other equipment for intra-plant power distribution. 


Available Now! 


You can get prompt delivery of motors and a range of con- 
trols from stocks at a near-by Graybar warehouse. Your 
Graybar Representative can supply full information about 
them — as well as myriad items for lighting, wiring, com- 
munication, and ventilation; also electrical contractors’ 
tools. Graybar Electric Company, Inc. Executive offices: 
Graybar Building, N. Y. 17, N. Y. 4962 


IN OVER 100 PRINCIPAL CITIES 














ELECTRICAL 


SPECIFICATIONS 





A manual of specification procedure 


with master specification for elec- 


trical 


PECIFICATIONS are the special language of con- 
struction. With the plans they form the contract docu- 
ments. They tell “what,” “when” and “how” in a way 

that defines with appropriate accuracy the type and quality 
of materials, the standard of workmanship, and all else that 
must be held within a reasonable range of choice or practice. 

In electrical work, specifications are more important and 
often more critical than in other major crafts. There are 
wide varieties of factory made materials and equipment from 
which desired quantities must be selected, yet sufficient 
freedom is necessary to provide for reasonable operation of 
engineering and commercial initiative. 

No other craft, in addition, needs such a range of skills 
and know-how in installation and workmanship. 

Though electrical work involves only a smail portion of 
total construction costs, it is vital to useful occupancy. 
It is often the most critical measure of whether a struc- 
ture is modern or obsolete. The quality of materials, the 
adequacy of layouts and the excellence of workmanship 
in electrical work have a critical relationship to building 
values and usefulness far exceeding the moderate cost dif- 
erences between good and poor practice. Electrical work, 
therefore, deserves good specifications which will clearly 
establish performance in keeping with the purpose, use 
and expected life of the structure. 

In the following pages we have brought together a 
master electrical specification which is intended to pro- 
vide a framework and, to a large extent, the substance 
of a good specification. It is designed for maximum use- 
fulness to the contractor, engineer or architect who must, 
in the course of his work or profession, write or develop 
electrical specifications. 

In this, the fourth revision of the project, the specifica- 
tions have been extensively revised and enhanced with new 
material, much of which is based upon developments in the 
industry in recent years. 

Material and guidance have been drawn from many 
sources including Federal and State specifications, and 
the specifications of several leading architects and engi- 
neers. The work has been prepared and developed by the 
editors from many years of practical experience with elec- 
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construction and _ installation. 


trical specification and with the execution of electrical 
contracts. 

It has been necessary, for clarity and simplicity, in a 
number of instances, to specify a particular material where 
some manufacturers may use other materials of equal or 
superior quality for the purpose. For instance an outlet 
box specified as galvanized sheet steel might for the pur- 
pose be equal or better if made from aluminum, cast 
iron or other material. It is presumed that the reader 
is sufficiently familiar with materials and practices to 
recognize these limitations and in his own specifications 
change or expand the range of materials to include alter- 
natives suitable for particular jobs. 

Where there are several alternative methods or materials 
we have given the more common ones. In such instances 
those given are not necessarily exclusive. 


No master specification can take the place of com- 
petent engineering, well executed plans, or experienced 
design and layout. No more can they, however tightly 


written and enforced, eliminate the necessity for contract- 
ing with firms of known worth, skill and experience. Con- 
tractors, engineers, architects and others concerned with 
specification writing or with detailing more broadly written 
specifications of others will find this master electrical spe- 
cification a useful check on present practice, a source for 
expanding, rewriting or bringing up-to-date their own 
standards and a means of clarifying proposals. 

Though we have been conscientiously fair and unbiased 
with respect to manufactured materials, preferences for 
particular brands and qualities are the very essence of 
good specifying. From the architect who, at the profes- 
sional level, writes a performance specification around a 
product he knows and respects, to the contractor who 
must eventually preferences into specific 
names and catalog numbers on the purchase order, product 


convert his 
preference eventually establishes the quality and char- 
acteristics of the electrical job. So the work of the manu- 
facturers who display and describe their products, and 
who seek to esablish their special worth or superiority, 
must be considered an important and most useful part of 
this Specification. 
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The General Conditions of the Con- 
tract as published by the American 
Institute of Architects is recommended 
as the basis for this part of the speci- 
fication. ‘The following index indi- 
cates the subjects: 


1. Definitions. 

2. Execution, correlation and intent 
of documents. 

3. Detail drawings and instructions. 

4.Copies furnished. 

5. Shop drawings. 

6. Drawings and specifications on 
the work. 

7. Ownership of drawings. 

8. Samples. 

9. Materials, appliances, employees. 

10. Royalties and patents. 

1]. Surveys, permits and regulations. 

12. Protection of work and property. 

13. Inspection of work. 

14. Superintendence: supervision. 

15. Changes in the work. 

16. Claims for extra cost. 

17.Deductions for uncorrected 

work. 

18. Delays and extension of time. 

19. Correction of work before final 

payment. , 

20. Correction of work after final 

payment. 

21. Owner’s right to do work. 

22. Owner’s right to terminate con- 

tract. 

23. Contractor’s right to stop work. 

24. Applications for payments. 

25. Certificates of payments. 

26. Payments withheld. 

27. Contractor’s liability insurance. 

28. Owner’s liability insurance. 

29. Fire insurance. 

30. Guaranty bonds. 

31. Damages. 

32. Liens. 

33. Assignment. 

34. Mutual responsibility of con- 

tractors. 

35. Separate contracts. 

36. Subcontracts. 

37. Relations of contractor and sub- 

contractor. 

38. Architect’s status. 

39. Architect’s decisions. 

40. Arbitration. 

41.Cash allowances. 

42. Use of premises. 

43. Cutting, patching and digging. 

44. Cleaning up. 

Subjects particularly applicable to 
electrical installations follow, the num- 
bers indicate where they may be in- 
serted in the above index. 


2. Scope of these Specifications. 
The work to be done under these 


1.1 General Conditions 


specifications shall include the fur- 
nishing of all labor and material re- 
quired to complete and leave ready 
for operation the installation of the 
following items, in accordance with 
these specifications and the accom- 
panying drawings: 

(List here each system that is to be 
included in the electrical contract, 
such as wiring for lighting; power; 
special systems—radio, telephones, 
paging, etc. If only installation labor 
is required for certain work, so state.) 

3. Drawings. 

These specifications are accom- 
panied by floor plans of the building 
showing the location of all outlets and 
the switch control: 

a. The layout of the branch circuits 

b. A riser diagram. 

The drawings and these specifica- 
tions are complementary each to the 
other and what is called for by one 
shall be as binding as if called for by 
both. 

9. Standards for Material and Work- 
manship. 

All materials shall be new and shall 
conform with the standards of Under- 
writers’ Laboratories, Inc., in every 
case where such a standard has been 
established for the particular type of 
material in question. All work shall 
be executed in a workmanlike manner 
and shall present a neat and mechani- 
cal appearance when completed. 

11. Codes, Permits and Inspections. 

The installation shall comply with 
all laws applying to electrical installa- 
tions in effect, with the regulations 
of the National Electrical Code where 
such regulations do not conflict with 
the laws in effect, and with the regu- 
lations of the public utility company 
furnishing the electric service. 

(In localities where electrical instal- 
lations are governed by municipal ordi- 
nances.) The contractor shall obtain 
all permits required by the ordinances 
SEE os Vices ktmene snes eee 
and after completion of the work shall 
furnish to the owner or architect a 
certificate of final inspection and ap- 
proval from the electrical inspection 
department of the city of .......... 

(In localities where no ordinance 
governing electrical work is in effect.) 
After completion of the work the con- 
tractor shall furnish to the owner or 

architect a certificate of final inspec- 
tion and approval from the Under- 
writers’ Inspection Bureau having 
jurisdiction. 

30. Guarantee. 

The contractor shall leave the en- 


tire electrical system installed under 
this contract in proper working order 
and shall, without additional charge, 
replace any work or material which 
develops defects, except from ordinary 
wear and tear, within one year from 
the date of the final certificate of ap- 
proval issued by the inspection de- 
partment. 

When a part of the electrical sys- 
tem is placed in service prior to the 
date of final approval, that particular 
system or partial system shall then 
commence its one-year period of guar- 
antee. This guarantee shall expire one 
year after such systems or partial sys- 
tems are placed in service, without 
regard to the date when the final 
certificate of approval covering the en- 
tire system is granted. 


1.3 PROCEDURE 


Plans and specifications should pro- 
vide a clear description of the work. 
They should be free of ambiguity and 
should limit the range of alternative 
materials or methods to definite com- 
mercial quality standards. 


1.31 INDUSTRY STANDARDS 


Wherever possible the plans and 
specification should be sufficiently ex- 
plicit to describe clearly and exactly 
the types of material and the quality 
of workmanship desired. Widely 
recognized standards of practice or 
the requirements of local or national 
codes which apply to the project are 
usually included in the specification 
by reference. , 

Standards may include the National 
Flectrical Code; the standard rules of 
the American Institute of Electrical 
Engineers; The National Electrical 
Manufacturers Association Standards; 
The Insulated Power Cable Engineers 
Association; National Bureau of Stand- 
ards; National Electrical Safety Code; 
and the rules and regulations of the 
Local Utility. 


The following standards shall be 
considered as minimum requirements 
for this project: The National Elec- 
trical Code; The National Electrical 
Safety Code; the service regulations 
" wckice, ee LL Ee Power 
Company. 


1.32 DRAWINGS 


When the building plans are not 
too complex, and not too densely 
traced with structural details, all elec- 
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GENERAL OUTLETS 
Outlet. 


Blanked Outlet. 
Drop Cord. 


Electrical Outlet; for use only when circle used alone might be 
confused with columns, plumbing symbols, etc. 


Fan Outlet. 

Junction Box. 

Lamp Holder. 

Lamp Holder with Pull Switch. 


Pull Switch. 
Outlet for Vapor Discharge Lamp. 
Exit Light Outlet. 


Clock Outlet. (Specify Voltage) 


CONVENIENCE OUTLETS 
Duplex Convenience Outlet. 


Convenience Outlet other than Duplex. 
1=Single, 3=Triplex, etc. 
Weatherproof Convenience Outlet 
Range Outlet 

Switch and Convenience Outlet. 


Radio and Convenience Outlet. 


Special Purpose Outlet. (Des. in Spec.) 
Floor Outlet. 
SWITCH OUTLETS 
Single Pole Switch. 
Double Pole Switch. 
Three Way Switch. 
Four Way Switch. 
Automatic.Door Switch, 
Electrolier Switch. 
Key Operated Switch. 
Switch and Pilot Lamp. 
Cirevit Breaker. 
Weatherproof Circuit Breaker. 
Momentary Contoct Switch. 
Remote Control Switch. 
Weatherproof Switch. 
Fused Switch. 
Weatherproof Fused Switch. 
SPECIAL OUTLETS 

Any Standard Symbol as given above with the addition of a 
lower case subscript letter may be used to designate some special 
variation of Standard Equipment of particular interest in a spe- 
cific set of Architectural Plans 


When used they must be listed in the Key of Symbols on each 
drawing and if necessary further described in the specifications. 


GRAPHICAL ELECTRICAL SYMBOLS FOR ARCHITECTURAL PLANS 


WS 





IBSAZASOUN TNooee 


Of ee eekeaeee 


C] o,b¢ 





PANELS, CIRCUITS, AND MISCELLANEOUS 
Lighting Panel. 
Power Panel. 
Branch Circuit; Concealed in Ceiling or wall. 
Branch Circuit; Concealed in Floor. 
Branch Circuit; Exposed. 
Home Run to Panel Board. Indicate number of Circuits by number 
of arrows. 
Note: Any circuit without further designation indicates a two- 


wire circuit. For a greater number of wires indicate as follows: 
(3 wires) (4 wires), etc. 


Feeders. Note: Use heavy lines and designate by number cor- 
responding to listing in Feeder Schedule. 


Underfloor Duct and Junction Box. Triple System. 
Note: For double or single systems eliminate one or two lines. 
This symbol is equally adaptable to auxiliary system layouts. 


Generator. 
Motor. 
Instrument. 
Power Transformer. (Or draw to scale.) 
Controller. 
Isolating Switch. 

AUXILIARY SYSTEMS 
Push Button. 
Buzzer. 
Bell. 
Annunciator. 
Outside Telephone. 
interconnecting Telephone. 
Telephone Switchboard. 
Bell Ringing Transformer. 
Electric Door Opener. 
Fire Alarm Bell. 
Fire Alarm Station. 
City Fire Alarm Station. 
Fire Alarm Central Station. 
Automatic Fire Alarm Device. 
Watchman's Station. 


Watchman's Central Station. 


Horn. 

Nurse's Signal Plug. 
Maid's Signal Plug. 
Radio Outlet. 

Signal Central Station. 
Interconnection Box. 


Battery. 


Auxiliary System Circuits. 
Note: Any line without further designation indicates a 2-Wire 
System. For a greater number of wires designate with numerals 
in manner similar to 12-No. 18W-%” C., or designate 
by number corresponding to listing in Schedule. 





Special Auxiliary Outlets. 
Subscript letters refer to notes on plans or detailed description 
in specifications. ; 
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trical outlets and wiring may be indi- 
cated thereon. A separate tracing of 
each floor devoid of details not essen- 
tial to the electrical work is recom- 
mended for the preparation of most 
wiring plans. A feeder or “riser” dia- 
gram should also be made where there 
are three or more feeders. These riser 
diagrams may include schematic ex- 
planations of special systems, such as 
private intercommunicating _ tele- 
phones, stairway controls, remote con- 
trolled motor details, etc. 

The wiring plans, and general plans 
as well, should show at their locations 
all outlets, switches, motors, control- 
lers, auxiliary electrical equipments, 
panelboards, service equipment, and 
such special system outlets as signals, 
telephones, clocks, exit lights, etc. The 
wiring plans should show the com- 
pleted wiring details which are in most 
cases too complex to indicate clearly 
upon detailed structural plans. 

The specifications should contain 
a complete list of all pertinent draw- 
ings, and the following is a typical 
specification reference to the drawings. 


The following drawings accompany 
this specification and are hereby made 
a part thereof. 


No. Title 

E 1 Plot plan and _ underground 
feeders 

E 2. Riser diagram 

E 3 First floor plan 

E 4 Second floor plan 

E 5 Fixture details 

E 6 Service entrance details 


The drawings and their specifica- 
tions are complementary each to the 
other and what is called for by one 
shall be as binding as if called for 
by both. 


The steps to follow in preparing the 
wiring plans are: 


Initial space provisions: Obtain 
tentative location and type of service, 
especially if current is to be supplied 
by the power company, based on the 
approximate demand for the building. 
Assign liberal spaces and clearances to 
accommodate service raceways, service 
equipment, transformer station, and 
main distribution center. Final de- 
tails can be determined only after the 
layout is completed and the load has 
been computed. 


Lighting layouts: Locate and mark 
by standard symbol all (1) lighting out- 
lets, (2) convenience, appliance, heavy- 
duty or other special outlets, local or 
multilocation switch controls (show 
outlets they control), (3) special light- 
ing equipment built in to architectural 
features of the space, (4) outlets or 
in-built lighting equipment in fix- 





tures, furnishings or machines, light- 
ing panelboards. Determine circuit 
distribution, inter-connect outlets, and 
assign circuit numbers. Where the 
wire is larger than No. 12, show the 
size, the number of wires per run, 
and the size of raceway to be used. 
Underfloor systems are preferably 
shown on separate plans. Manufac- 
turers can provide typical floor plans. 


Power layouts: Locate and mark by 
standard symbol all (1) motors, (2) 
controllers, (3) stationary heating de- 
vices, (4) remote control and auxiliary 
control devices, (5) power panelboards. 
Determine branch circuit distribution, 
wire and raceway size, and assign cir- 
cuit numbers. 

Where any considerable number of 
motors is to be wired for, the location 
of each motor and other power equip- 
ment, such as heaters, should be 
shown on the plans, also showing the 
hp. or kw. rating, the kind of machine 
driven and the location of the control- 


. ler. It is well to assign a number to 


each motor and to prepare specifica- 
tion sheets giving for each motor or 
heater its number, location, hp. or kw. 
rating, description of machine driven 
and type of controller to be used. 


Auxiliary system layouts: Locate and 
mark by standard symbol, all (1) 
auxiliary system outlets, such as tele- 
phones, gongs, annunciators, etc., (2) 
junction or terminal cabinets, (3) bat- 
teries, transformers, or other power 
supply sources. Determine circuit 
routing or subdivision, indicate on 
plans and riser diagram, and provide 
for panelboard circuits to supply auxil- 
iary systems. 


Circuit runs: For concealed work in 
fireproof construction, circuit runs 
should as far as possible be shown as 
straight lines from outlet to outlet. 
For concealed raceway work in wood 
joist construction, right angle bends 
must as a rule be used and it is prefer- 
able to lay out the work in such man- 
ner as to indicate such bends on the 
wiring plan. For exposed work the 
approximate actual position of the 
runs should be shown. 


Abusive or hazardous area design: 
Isolate or place in a separate room 
wherever possible all equipment the 
safe or successful oneration of which 
would be affected bv (1) abrasive met- 
als. dusts and chips, (2) condensation, 
(3) corrosive atmospheres, (4) exces- 
sive temperatures, (5) grease and oil, 
(6) excessive vibration, (7) water drip- 
page or splashing, (8) explosive dusts 
or fumes. (9) ignitible fibres, flying or 
accumulations (10) flood water. Pro- 


vide sealing fittings in raceways lead- 
ing to rooms of widely different tem- 
peratures, to prevent air circulation 
within such raceways. 


Final calculations: Calculate, route 
and indicate on plans and riser dia- 
gram the complete feeder system, 
main distribution equipment, and 
service equipment. 


Tracing methods: In addition to us- 
ing standard wiring symbols, the wir- 
ing plan tracings will be more casily 
checked in the office during the prog- 
ress of design during construction, or 
in case of revisions, by employing vari- 
ous colors of tracing ink to distinguish 
between lighting, power, signal, tele- 
phone, fire alarm or special systems. 

To prepare complete wiring layouts, 
various standards, recommendations, 
or engineering data, are needed for 
determining loads, number of outlcts, 
controls, or routing of circuits. 

The data tables in section 10.1 will 
provide much of the basic information 
necessary. 


Lighting outlets: In many cases, par- 
ticularly in industrial plants, either the 
various classes of work to be done 
have not been assigned to definite 
spaces in the building when the wiring 
layout is made, or there is a probability 
that at some future time machines 
and other equipment will be relocated. 
In all such cases, wiring capacity 
should be provided that will be sufh- 
cient for the maximum probable need. 

The first step in laying out a wir- 
ing system is to determine the outlet 
locations and loads. 

As the architectural features of the 
room or space become more import- 
ant, the choice in the location of out- 
lets becomes more and more restricted. 
Extreme cases are churches, theatres 
and similar buildings of somewhat 
elaborate architectural treatment, 
where the lighting equipment, whe- 
ther concealed or exposed, must be 
located so as to fit properly in its sur- 
roundings, otherwise the effect is crude 
and displeasing. Similar conditions 
may be met in some retail stores, hotel 
and office building lobbies, lodge halls, 
libraries, banking rooms, etc. At least 
a preliminary design of the lighting 
system should be made in these cases 
before the wiring is laid out. 

Any space that is to be occupied 
as an office in an industrial building 
is to be treated as an office, while a 
workshop in a commercial building 
is to be treated as industrial. 


Incandescent lighting loads: To de- 
termine the wattage loads after the 
outlets have been located, take the 
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watts per square foot required, for the 
given case multiply this figure by the 
total area of the space, in square feet, 
to find total watts. This result divided 
by the total number of outlets gives 
the computed watts per outlet. 

Example: A retail store sales room 
measures 45 ft. by 96 ft. and there are 
18 ceiling outlets. Single-lamp fixtures 
are to be installed. What is the proper 
wattage per outlet? The standard load 
is 4 watts per sq. ft. 





45 by96 = 4320 sq. ft. total 
area 
4,320 by 4 watts= 17,280 watts 
17,280 
cect = 960 watts per 
18 outlet 


This wattage should then be ad- 
justed to 1000, this being the nearest 
commercial lamp rating. 

In those cases where an illumina- 
tion system has been designed and 
specified to produce values of illumina- 
tion intensity lower than the maxi- 
mum values referred to above, the wir- 
ing layout nevertheless should be based 
upon the standard lighting load tables. 

If no occupancy corresponding to 
the given case is listed in the tables, 
a preliminary illumination design will 
determine the watts per outlet. 


Fluorescent lighting loads: ‘l'o de- 
termine loads required for fluorescent 
lighting an illumination design must 
be prepared for typical areas and the 
watts per square foot determined for 
each type of lighting application. For 
instance a school project would re- 
quire a class room layout, auditorium 
layout, corridor layouts, etc. In each 
case the watts per square foot required 
would then be applied to all similar 
areas in the building. 


Convenience outlets: In retail stores 
the use for which convenience outlets 
are intended should be carefully con- 
sidered. The general recommenda- 
tion is not over six outlets per circuit 
but in many cases this number should 
be reduced. Only one outlet per cir- 
cuit may be desirable in certain cases. 

Outlets for show window lighting 
should usually be located on the sides 
of the columns, at or near the height 
at which the lighting equipment is to 
be located. 

Floor outlets for show case lighting 
should be located from final plans 
showing the exact locations of the 
store fixtures. In a small store having 
an unfinished basement, circuits may 
be carried down from the cabinet to 
a junction box in the basement. These 
circuits may be run to the desired lo- 
cations after the fixture locations have 
been determined. 

Outlets for wall case lighting can 


usually be located in the wall so as to 
be just above the cases. Wiring can 
then be extended on the tops of the 
cases to the lighting equipment. 
Where display cases back of the coun- 
ters and on the column lines are to 
be lighted, outlets may be located on 
the column just above the cases, or if 
this is not feasible, floor outlets must 
be provided. 


Lighting branch circuits: Having 
determined the outlet location and 
the watts per outlet, or outlets per 
circuit, the number of branch cir- 
cuits should next be determined. It 
is preferable to make a final check 
by laying out the circuits on the floor 
plans. The number of circuits for gen- 
eral illumination is determined from 
the outlet wattage, and the usual limit 
is 1000 watts per circuit. 


Heavy-duty branch circuits: Where 
the entire load on a circuit consists of 
mogul-base lamps or mercury-vapor 
lamps, special high capacity circuits 
may be used. These are known as 
“heavy-duty circuits.” These circuits 
may consist of No. 12, No. 10, or 
No. 6 wire, with overcurrent protective 
devices rated or set at 20 amp., 30 
amp., or 50 amp., respectively. 

For mogul-base incandescent lamps, 
these high capacity circuits should .. 
so laid out that the initial load may be 
increased by substituting lamps of the 
next larger size. Circuits of No. 12 
wire need not be considered because 
with this size the voltage drop would 
be excessive unless the circuits are very 
short. For circuits of larger wire the 
initial loading should not exceed 1500 
watts for No. 10, nor 3000 watts for 
No. 6. 

A 15 amp. circuit should not exceed 
1000 watts initial, hence for any 
higher wattage it is necessary to use 
heavy-duty circuits if single-lamp fix- 
tures are to be used. Thus if each 
bay measures 18 ft. by 20 ft. and 4 
watts per sq. ft. is required, with one 
outlet in the center of each bay, the 
wattage per outlet is 360 x 4 = 1440 
watts. For single-lamp fixtures a heavy- 
duty circuit of No. 10 wire or larger 
should be run to each outlet, or No. 
8 or No. 6 wire may be used with two 
outlets per circuit. 


Voltage drop: The voltage drop on 
lighting branch circuits should prefer- 
ably not exceed 2 percent. It is not 
practical to calculate the wire size for 
every circuit, because too much time 
would be required to make the calcu- 
lations, and in order to avoid unneces- 
sary complication it is better to use 
not more than two sizes of wire. 

A sufficiently close approximation to 





the desired voltage drop will be ob- 
tained by following the table for wire 
sizes and voltage drop in 10.1. 

Receptacles must have a rating not 
less than the load they serve and when 
connected in branch circuits must be 
rated as follows: 

15 amp. circuits — not over 15 amp. 
rating 

20 amp. circuits — 20 amp rating 

30 amp. circuits — 20 or 30 amp. 
rating. 

50 amp. circuits — 50 amp. rating 

Exception permits medium base 
lampholders on 20 amp. circuits where 
only fixed lighting equipment is 
served, 15 amp. receptacles on 20 amp. 
circuits supplying only small appli- 
ances as in appliance circuit. 


Motor and heating device outlets: 
The size and type of motor or heating 
device to be indicated on the plans 
is nearly always determined by specific 
units of mechanical equipment. There- 
fore, the discussion with respect to 
design procedure for power wiring 
must be based on the assumption that 
such equipment has been definitely 
selected before plans are prepared. 


Outlet locations: In most cases the 
location of machinery such as pumps, 
compressors, elevators, blowers, etc., 
is fixed because of structural or other 
important mechanical design features. 
Therefore, the motor or heating de- 
vice location is largely dictated by the 
machinery location. 


Controller locations: Particular care 
must be given to locate control equip- 
ment for maximum accessibility, to 
save steps, and to isolate it from me- 
chanical injury or deterioration from 
dripping water, vapors, etc. To meet 
one or more of these conditions often 
necessitates a carefully chosen con- 
troller location at a remote out-of- 
danger place. Therefore one or more 
remote-control pushbutton stations are 
usually located nearby or upon each 
machine. In addition various auxiliary 
combinations of limiting switches or 
tripping devices may be selected or 
may already be included as integral 
machine equipment. The wiring plans 
should indicate clearly the locations 
of such controlling devices and the 
raceway routings to be followed when 
wiring connections are not already pro- 
vided for them on the machine. 

In grouping at one location two or 
more assemblies of controllers, discon- 
necting switches, resistors, and other 
auxiliary devices, show on wiring plans 
such details as are necessary to assure 
the fabrication of supporting frame- 
works and the proper alignment or 
positioning of raceways. 
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To determine the detailed require- 
ments for motor controllers and their 
disconnecting means see Article 430 
of the National Electrical Code. 
Where a motor controller is not lo- 
cated within sight of its motor, the 
controller must usually be capable of 
being locked in the open position. A 
manually operable switch designed to 
prevent the starting of a motor may be 
located within sight of remote con- 


trolled motors. This switch may be 
placed in the remote control circuit 
of the remote control switch or 
switches, or it may disconnect the 
motor branch circuit conductors. 


Branch circuits: Wiring connections 
should indicate (1) whether raceways 
are to be run concealed or exposed 
between the motor or heating device 
and its control equipment, (2) whether 





run overhead or on the floor and (3) 
the exact location for terminating the 
raceway beside the motor. 

Many motors and heating devices, 
as for printing press and laundry 
equipment, are mounted on machines 
with or without machine-mounted 
controllers. For such cases, particu- 
larly in concealed home-tuns, the wir- 
ing plans should indicate the exact 
raceway termination at each machine. 
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Constent-eurrent Transformer 


Induction Regulator 
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Magnetic Core Reactors 


Resistors 
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Squirrel-cage Induction Motors and Generators 
Wound-rotor Induction Motors and Generators 


Synchronous Generators, Motors, and Condensers 


D-¢ Generators, Motors, and Exciters 


‘ Fixed Ratio. Power Transformers 


Air Break Switch, Direct Manually Operated, Single Throw 
Air Break Switch, Direct Manually Operated, Double Throw 


Air Break Switch, Remote Operated, Single Throw 


GRAPHICAL SYMBOLS FOR ONE LINE SWITCHGEAR AND APPARATUS DIAGRAMS 


Fuses 
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Series Parallel 


Shunt 
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Air Break Switch, Remote Operated, Double Throw 


Air Break Switch, Remote Operated, Double Blade Selector Type 


Air Break Switch, Remote Operated, Single Blade Selector Type 


Contactor with Normally Open Contact 


Contactor with Normally Closed Contact 


Air Circuit Breaker 


Oil Circuit Breaker 


Lightning or Surge Arrester 


Protective Gep 


Surge Capacitor 


Single Ratio 
Single Secondary 


Double Ratio 
S$ Single Secondary 
¢ Current Transformers 
Single Ratio 
Double Secondary 


: Bushing Type ; 
HK 2 Winding Single Ratio 
whe, 2 Winding with Tapped Secondary 
wre 
= Capacitance Bushing Potential Device 


Coupling Capacitor Potential Device 





Potential Transformers 
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When a machine is supplied with all 
its wiring installed by the manufac- 
turer, state this condition, whereas 
the complete details of all wiring that 
is to be attached to machines by the 
wiring contractor should be indicated 
on the wiring plans. 

For motors or heating devices that 
are located in areas having floors sub- 
ject to seepage or prevalent moisture, 
the raceways may in some cases be 
routed overhead to avoid traps or 
water pockets. 


Outlet and equipment location: 
The wiring plans must show outlet 
locations for exit and emergency lights 
to comply with the National Electrical 
Code, state and local fire or safety 
regulations. The locations of equip- 
ment for non-compulsory systems such 
as annunciators, loudspeakers, etc., 
should be chosen for ready access, 
step-savings, audibility or visibility. 
Transformers, charging devices, master 
instruments, relay panels, and junc- 
tion or distributing cabinets should be 
located to permit easy access for 
maintenance. 

Circuit routings should be shown 
on wiring plans to indicate outlet inter- 
connection. If future extensions to 
the system are contemplated, the care- 
ful routing and termination of initial 
circuits will greatly simplify such work 
later on. Unless circuit or cable runs 
are Clearly determined on the wiring 
plans, frequent take-offs or multi-cable 
splices may be attempted which would 
tend to complicate maintenance. 

To simplify the routing and identi- 
fication of auxiliary system conductors 
or cables, junction or terminal cab- 
inets should be located at accessible 
points. 

All branch circuits that supply 
power to auxiliary systems, such as for 
signaling transformers, battery charg- 
ers, converters, or for synchronous 


clock systems should be clearly identi- 
fied within the panelboard to prevent 
them becoming disconnected by mis- 
take. This is most likely to occur at 
panelboards from which groups of 
lights are turned on and off by vari- 
ous persons. The levers of such special 
circuit switches may be omitted, 
locked or of the key-insert type, or 
these switches placed in a sectional 
locked panelboard door. 


Lighting panelboards: The simplest 
form of panelboard is that providing 
one fuse or circuit breaker for each 
ungrounded circuit conductor, or, for 
the ordinary two-wire circuit, one per 
circuit. For circuits under 30 amp. 
operating at not over 125 volts, plug 
fuses are generally preferred to cart- 
tidge fuses as being easier to replace 
and occupying less space. 

Branch circuit switch control at 
the panelboard is commonly provided 
in retail stores and in large spaces 
where it is convenient to have a single 
point of control, except where a more 
elaborate control system is called for, 
as in a theatre or other assembly hall. 
In an apartment building, hospital, 
or school building, local control by 
means of wall switches is necessary 
and circuit switches on panelboards 
are usually single-pole. 

Branch circuit breakers provide both 
overcurrent protection and individual 
circuit control. 

If any heavy-duty circuits are to 
be used and if the load per circuit 
would exceed 30 amp. after replacing 
the original lamps with lamps one size 
larger, the panelboards must be es- 
pecially equipped for the protection 
of these high wattage circuits. 

Panelboards can be obtained with 
main fuses or a main circuit breaker. 
Such equipment is usually the most 
practical means of providing overcur- 
rent protection for a _panelboard 


TABLE OF SYMBOLS 


where such protection is required. A 
main switch or circuit breaker may be 
useful if all circuits are to be controlled 
together; for example, a panelboard 
supplying show window lighting only. 

Spare circuit equipment should be 
provided on every panelboard amount- 
ing to at least one spare circuit for 
each five circuits utilized in the orig- 
inal layout. Where the cabinet is 
built into the wall, provisions should 
be made for bringing this number of 
circuits out of the cabinet without 
channelling to finished wall. Such 
provision may consist of empty race- 
ways run up from the cabinet to cov- 
ered outlet boxes located in the ceil- 
ing, or run down to boxes in the 
ceiling of the story below, or both; 
or by leaving space for two additional 
wires in each run from the panelboard 
to the first outlet. 

Each of the following considerations 
shall be given due weight in deter- 
mining the required number of panel- 
boards and their location: 

Good practice limits the number of 
branch circuits distributed from one 
location or panel to a maximum of 42. 

No branch circuit run from the cab- 
inet to the first outlet should exceed 
100 ft. 

Panelboards should always be acces- 
sible for the replacement of fuses or 
the resetting of circuit breakers. If cir- 
cuit switches or circuit breakers are to 
be used for the control of lighting 
equipment, convenience of access for 
this purpose should also be considered. 

Panelboard locations should be so 
chosen that the feeders will be as short 
as possible and may be brought to 
the panels with a minimum of expense 
for bends and offsets. It is difficult 
and often impossible to install large 
conduits concelaed in the floor. 

In a small building consisting of one 
story and a basement, a single panel- 
board located on the main floor may 















































Std. 10' Section (Plug-in) +———+| Roof Flange —tH— | circuit Brkr. Adptr. (Cubicle) —Ic>— 
Std. 10' Section (Feeder) —— Transformer Tap Opening —F— | Section Bus Bar Adaptor — 
Weatherproof Duct erereeere | Transposition —tfr— | Bus Bar Extension + 
Flanged End e———_ | Expansion Joint —tae— _} Vocu-Breok Plug P= = ae 
End Closer @——- | End Cable Tap Box O-—— | "BP" Plug —_i_ 
Ebony End E———— | End Tap Switch Box ©-—— | Circuit Breaker Plug on 
Panelboard Adaptor [-e———— | Center Cable Tap Box —O—+ Circuit Master Plug — wa 
Elbow |__| Plug-in Cable Tap Box —@— | Copocitor Plug SS 
Tee Plug-in Branch Run Adaptor -——— | Grd Detector Plug (Potentializer) _ 
Cross —t— | Fusible Plug-in Br. Run Adptr. ——<()—— | Temperature Indicating Plug ~~ 
Wall Flange + Fusible Switch Adptr. (Cubicle) — Transformer Plug ~~ aS 








Typical symbols for busway systems. 
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be sufficient. For larger buildings, one 
panelboard per floor may be considered 
the minimum. 


Lighting feeder capacity: The mini- 
mum sizes of feeders to provide for 
carrying capacity are to be based upon 
a lead of 1,000 watts for each 15 amp. 
branch circuit installed, plus the total 
initial wattage of all heavy-duty lamp 
circuits, plus 500 watts for each spare 
circuit provided on the panelboard. 

A demand factor as permitted by 
the National Electrical Code may be 
applied to the total wattage. This de- 
mand factor will be 100 percent for all 
retail stores and for small buildings of 
any occupancy. 

Having determined the maximum 
demand in watts (total computed wat- 
tage x demand factor) for each feeder, 
the current per feeder is calculated 
as follows: 

Two-wire, 120 volt system 


Watts 
wo = amp 
120 
Three-wire, 120-240 volt system 
Watts 
—_———_—. = amp. 
240 


Four-wire, three phase, 
120-208-volt system 


Voltage drop: A voltage drop should 
not exceed 1.5 percent in the feeder 
system from the service entrance to 
any panelboard. Using the maximum 
demand amperes computed as ex- 
plained above, the size of conductors 
required for 1.5 percent drop should 
be calculated and this size Yee be 
used if it is larger than the size re- 
quired for carrying capacity. 

Provide for future increase in feeder 
capacity. All branch circuit calcula- 
tions are based upon a possible future 
increase of 50 percent in the load on 
15 amp. circuits and the substitution 
of lamps one size larger than the orig- 
inal lamps on heavy-duty lamp circuits. 
In order to make it possible to use 
this excess circuit capacity, provision 
must be made for a corresponding in- 
crease in the feeder capacity. This 
may be done (1). by installing oversize 
feeders originally, (2) by installing 
oversize conduits so that the original 
feeders may be «replaced with feeders 
of larger size, or (3) by arranging the 
installation so that additional feeders 
can be installed at some future time 
at a minimum of expense. 

(1) Where the conductor size re- 
quired for the initial load is No. 8 
or smaller, conductors large enough 
to provide for the future increase in 
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15 amp. or appliance 
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Fixed wiring or device, 


flexible cord \ 


Not over 6amps. per motor 





Conventional types of motor circuits. 


load should be provided in the original 
installation. ‘The additional cost of 
the larger conductors in such a case 
will be so small as to be unimportant. 

(2) Up to a conductor size of about 
No. 1, conduits should be installed of 
sufficient size to contain feeder con- 
ductors of the size required for the 
future increase in loading. ‘This will 
usually require, if the three-wire sys- 
tem is used, 14-in. conduit for No. 
6 or No. 4 conductors and 2-in. con- 
duit for No. 2 or No. 1. Then when 
the need arises the original conduc- 
tors can be withdrawn and replaced 
with conductors of larger size. 

(3) Where the conductors are re- 
placed as in (2), the original conduc- 
tors have only a scrap value. ‘To avoid 
this waste in the case of large cables, 
spare conduits may be installed so 
that the increased capacity may be pro- 
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vided by installing additional feeder 
cables. This method, however, re- 
quires that the original layout be 
planned with special care. It is not 
good practice to multiple two con- 
ductors of unequal size, hence the in- 
stallation should be planned to utilize 
the additional feeder capacity by sec- 
tionalizing each panelboard or by 
changing the connections so as to 
supply certain panelboards by the new 
feeders. 


Power feeders: Because of the vary- 
ing factors in power feeder design as 
to routing, grouping of motors and 
voltage loss, five common methods of 
design or types of layouts must be 
considered. 

(1) A separate circuit may be run 
to each motor from a branch circuit 
distribution center. 




















(2) A feeder or sub-feeder may be 
carried around the building with 
branch circuits tapped to the feeder 
at various points, no branch circuit 
distribution center being used. Bus- 
bar distribution systems with taps to 
individual motors come within this 
group. 

(3) A feeder or sub-feeder may be 
carried around the building with sub- 
feeder taps, having no individual over- 
current protection, carried direct to 
the disconnecting means or controller 
for each motor. In this case, the 
branch circuit overcurrent device is 
usually omitted and the motor branch 
circuit originates at the controller. 

(4) A feeder or sub-feeder may be 
carried direct to the disconnecting 
means or controller for each one of the 
group of motors. Otherwise the lay- 
out is the same as in (3). 

(5) A group of small motors, each 
having a full-load current rating not 
exceeding 6 amp., may be supplied by 
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a 15 amp. branch circuit or an appli- 
ance circuit. For conditions under 
which each of the foregoing types of 
layouts can be used and installation 
requirements applying in each case, 
see the National Electrical Code. 


Application of various types of lay- 
outs: Type (1) can be used under 
any condition and is the type most 
commonly used. It is usually the 
preferable type for supplying the mis- 
cellaneous power loads in a commer- 
cial or public building and is also 
common in industrial plants. 

The use of Types (2), which in- 
cludes busbar distribution systems, (3) 
and (4) is chiefly in industrial plants 
where a large number of motors is 
used to drive individual machines. 
Type (2) requires for each motor a 
branch circuit overcurrent device. In 
Type (3), no branch circuit over-cur- 
rent device is required, but the con- 
ductors from the sub-feeder to the 


Primary | switchboard 








controller must be larger than in Type 
(2). The type (4) may show an econ- 
omy in cost over either Type (2) or 
Type (3) if the subfeeder can be eco- 
nomically brought to each controller. 

Type (5) is merely a means of pro- 
viding for small motors used with 
household and commercial appliances, 
by permitting them to be connected 
to lighting or appliance branch cir- 
cuits. This is not to be considered as 
a type of layout having application in 
a factory. 

For power applications in industrial 
plants, the first four types of layouts 
may be considered as on a par as re- 
gards serviceablity. The choice be- 
tween these types should be made on 
the basis of economy in cost of in- 
stallation and flexibility, i.e., adapta- 
bility to changes in sizes and locations. 


Voltage drop and carrying capacity 


of conductors: All conductors must 
have sufficient carrying capacity, ac- 
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Circuits and equipment in typical one line diagram. 
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cording to the National Electrical 
Code requirements, and should also 
be of such size that the total voltage 
drop to any motor will not exceed 
5 percent. 

On any system operating at 208 
volts or higher, it is recommended 
that the voltage drop in motor branch 
circuits should not exceed 1 percent, 
in which case a drop of 4 percent in 
the feeders is allowable. It will be 
found that with the minimum con- 
ductor sizes permitted by the National 
Code, the feeder voltage drop will 
exceed the 4 percent limit only where 
a feeder is unusually long. In any 
case where the drop will exceed 3 per- 
cent, the annual cost of the kilowatt- 
hours consumed in copper losses 
should be computed and consideration 
should be given to the installation of 
larger conductors in order to reduce 
this loss. 

In an industrial plant it is almost al- 
ways desirable to install service and 
feeder conductors of larger sizes than 
are required for the initial load. Be- 
sides providing for load increases, the 
excess size will also have the advantage 
of reducing the copper loss. 

Assemblies of externally-operable 
switches or circuit breakers are adapt- 
able to all installations, small or large. 

Suitable provision should be made 
for the protection of feeders of in- 
creased size. All that is necessary is 
to provide space for the future instal- 
lation of larger switches or circuit 
breakers, and means of making con- 


Busway system hook-up in one line diagram. 


nections to the larger equipment with- 
out disturbing such of the original 
equipment as may be retained. If a 
panelboard is used, it is suggested that 
it be of the sectional type, with space 
in the cabinet to contain the larger 
equipment and with buses large 
enough to carry 150 percent of the 
initial load. If a switchboard or as- 
sembly of unit devices is used, it is 
suggested that the buses be as recom- 
mended for panelboards and that the 
switchboard or assembly be specially 
designed to accommodate the larger 
equipment. 


Service: The first step in determin- 
ing the size of the service conductors 
and the capacity of the service equip- 
ment (switch and fuses, or circuit 
breaker) is to compute the total initial 
load by totalling the feeder loads. 
These should be the loads computed 
for the various feeders before any per- 
missible demand factors less than 100 
percent have been applied. Any power 
load should be segregated. By “power 
load” is meant any load consisting of 
motors or electrically heated equip- 
ment that is not to be supplied by 
“15 ampere” or “appliance” branch 
circuits as defined in the National 
Electrical Code. 

The demand factoi permitted by 
the National Electrical Code should 
be applied to the total load other than 

ower load. In most cases, no demand 
actor less than 100 percent should be 
applied to the power load. For a single 
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service supplying a combined load of 
lighting and power, the total capacity 
will be the sum of the lighting load 
after applying the demand factor, and 
the power load. 

Provision for increased capacity: 
Provision having been made in the 
other portions of the wiring system 
for a future increase in the lighting 
load, provision should also be made 
for a similar increase in the service 
capacity. 

The original installation should in- 
clude service entrance conductors and 
service equipment having the required 
excess capacity in every case where 
the rating of the equipment, as thus 
determined, will not exceed 400 amp. 

Where the calculated future load 
exceeds 400 amp., an individual study 
should be made of each case. Due 
weight should be given to each of the 
following considerations: 

(a) In any building having an ex- 
pectant life of ten years or more, it is 
highly probable that some additional 
service capacity will be needed. 

(b) In most cases, additional ca- 
pacity can be provided only by tear- 
ing out and completely replacing the 
original service conductors and service 
equipment and the larger the service, 
the greater the expense involved. 

(c) Considerable additional expense 
is involved in providing 5@ percent 
excess capacity in the case of a heavy 
service and this is a non-productive 
investment until some part of the ex- 
cess capacity is utilized. 




















Service entrances include the point 
of connection to utility service appara- 
tus, conductors and raceways con- 
necting to the first point of distribution 
within the building and the main dis- 
connecting means. 

Service entrances consist of two gen- 
eral types: 

1. Primary services; electric service 
purchased, metered and connected at 
utility distribution voltage and trans- 
formed to utilization voltage by the 
user. 

2. Secondary service; electric serv- 
ice purchased, metered and connected 
at utilization voltage. 

Primary services are usually econom- 
ical only for large properties involving 
heavy power consumption. Secondary 
service is customary for ordinary com- 
mercial and industrial buildings. Util- 
ity engineers should be consulted. 

Service installations follow two gen- 
eral types: 

1. Overhead services; open conduc- 
tors run overhead from the utility pole 
to the point of connection. 

2. Underground _ services; _ service 
conductors carried underground from 
the utility pole or vault to the point 
of connection on the _ customer’s 
premises. 

Considerations are usually economic 
and determined by the type of job, 
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2.1 Service Entrances 


JOMESTIC 


utility rules and safety requirements. 
Primary services and large secondary 
services in urban areas are usually un- 
derground. Residential and small com 
mercial services are usually overhead. 
Specification should indicate the 
type of service giving the voltage, fre- 
quency and phase characteristics. 


Service shall be . . . wire, . . . phase, 
.. .cycle,. ..volts, furnished and con- 
nected by the...... Company to the 


point of connection indicated on the 
plans. 


2.12 PRIMARY SERVICES 


Primary service requirements vary 
widely with the practices of individual 
utility systems. Consult with the 
utility engineers whenever developing 
specifications for a particular project. 

The specification should state by 
whom the service is to be furnished 
and installed. 

For primary services and feeders to 
substations and transformers, the fol- 
lowing items. may be covered by the 
specifications: 

(1) Number, type, 
of cables, 

(2) Number, type, and size of ducts 
and conduits, 
Type of elbows and pipe bends 
(wide sweep), 


size, and voltage 
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(4) Racking of cables (in vaults and 
manholes), 

(5) Fireproofing of exposed cables, 

(6) Grounding cable sheaths, 

(7) Tagging cables, 

(8) ‘Testing cables, 

(9) Concreting ducts, 
Amount of concrete around 
ducts, 

(b) Concrete mix, 

(c) Conduit spacers, 

Rodding ducts, 

Excavating and back filling, 

(a) Depth of duct runs, 

(b) Soil conditions, 

c) Backfilling and tamping, 

In some cases it may be necessary to 

specify such special items as: 


(10) 
(11) 


(1) Re-enforeing concrete over un- 
stable soil or under tracks and 
driveways, 

(2) Shoring sides of trench, 

(3) Pumping water. 


Primary Service: Furnish and install 
(number and size) conduits between 
the utility vault and the customer’s 
vault as shown on tke plans. Conduits 
shall be: 

a. Rigid galvanized conduit. 

b. Impregnated fiber conduit prop- 
erly seasoned and free of defects. Con- 
duits shall be furnished in manufac- 
turers standard lengths and shall be of 
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50-amp circuit breaker 


2115-a and b 





Main and branch circuit fuses or 
circull breakers as required 


* NEMA Standard EPR5-20 
** NEMA Standord ER575 


Typical residential service details with code references. 
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wall space for minimum of 20: Length of cable shown 
/s Commonwealth Edison Co. requirement and they may 
reduce if after job details are discussed 


uniform wall thickness. Joints shall be 
made waterproofed with an approved 
compound. 

c. Asbestos cement conduit of the 
best quality installed and waterproofed 
at the joints according to the manu- 
facturer’s recommended methods. 

Conduits shall be installed not less 
than. ..inches below the surface and 
s!:all grade as shown on the plans. 


ELECTRICAL 


Typical large secondary service installation. 


Conduits shall be enclosed in a con- 
crete envelope not less than... inches 
in thickness. 

Example. 

Furnish and install three 4-inch 
conduits between the utility vault an 
the customer’s vault as shown on the 
plans. The conduit shall be impreg- 
nated fiber of the best quality, prop- 
erly seasoned and free of defects, 
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Detail of “Z"iron on rear of pone 


furnished in the manufacturer’s stand- 
ard length and shall be of uniform 
wall thickness. Ducts shall have sleeve 
joints waterproofed with an approved 
compound. They shall be installed 
not less than 24 inches below the 
surface and graded away from the in- 
terior vault. They shall be enclosed in 
a concrete envelope not less than 3 
inches in thickness. 
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2.13 HIGH VOLTAGE CABLE 


All high voltage cable shall be im- 
pregnated, varnished cambric, or paper 
insulated, lead covered insulated for 
voltage and sizes as specified or shown 
on drawings. 

Cable shall be of the very best ob- 
tainable quality, manufactured in ac- 
cordance with the best acceptable 
practice. All such wire and cable shall 
be in accordance with, and conform 
to the latest requirements and speci- 
fications of the Insulated Power Cable 
Engineers Association. 

All high tension cables exposed in 
vaults, manholes, pull boxes or switch 
rooms or splice chambers and all lo- 
cations not protected with conduit 
shall be fireproofed with two wrap- 
pings of 3/16 inch thick pure asbestos 
felted tape backed with coarse jute 
cloth and covered with at least a 3/16 
inch thick smear coating of asbestos 
cement. The felted tape shall be im- 
mersed in a solution of asbestos ce- 
ment until it has become thoroughly 
impregnated and then wound spirally 
on cable with butted joints and with- 
out lap except at bends. The second 
layer shall be wound spirally in the 
opposite direction. The asbestos ce- 
ment shall consist of a chemically 
neutral powder guaranteed to have no 
deleterious effect on the lead covering 
or braid of the cable and to withstand 
immersion either constant or inter- 
mittent without effect on the fire- 
proofing or the mechanical qualities. 

Splices—All high voltage splices 
shall be made with an approved splice 
for the cable furnished, and shall be of 
such quality as recommended by the 
manufacturer of the cable furnished. 
Splices shall be made by workmen 
familiar with the art of splicing, and 
all such splices shall be completed once 
started. 

Potheads: High voltage cables shall 
be terminated with potheads having 
the rated voltage and conductor ca- 
pacity to accommodate the cables used. 
Mounting shall be as required for the 
conduit system installed. Potheads 
shall be filled with compound suitable 
for high voltage service. Care should 
be observed to avoid heating the com- 
pound to a higher temperature than 
that recommended by the manufac- 
turer. 


2.14 SECONDARY SERVICE 


The size, voltage, frequency and 
source of supply should be given in 
the specification or on the drawings. 
Metering sequence and connections 
should be described or diagrammed 
and any special features prs ae 
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Services may be 
a—Underground 
b—Overhead 


Service entrance conductors shall be 
run from point of connection by the 
utility to the service switch at the 
location shown on the plans. 

a. Service shall consist of (number 
and size) conductors in rigid conduit 
run underground as shown on the 
plans. 

b. Service shall be (number and 
size) conductors in conduit. 

Conduit shall be run through the 
wall to a standard service ell fitting 
and up on the outside to a service 
head. The insulating cover shall be 
of a type which separates the con- 
ductors. Three feet of conductor shall 
be left extending from the service 
head for connections to the utility 
service drop. An approved bracket 
shall be furnished and installed ad- 
jacent to the service head for termi- 
nating the service drop. Installation 
shall be in accordance with the rules 
of the utility company. 


Large secondary services may also 
consist of (1) enclosed bus ways, 
(2) specially designed bus bar struc- 
tures, 

In some occupancies, notably large 
department stores, even a momentary 
failure in the electrical system can be 
enormously expensive. Panic may oc- 


cur, sales areas may be looted. At best, 
customers are inconvenienced and 
sales halted or lost. A method of wir- 
ing layout which is directed at this 
problem is called “dual distribution”. 
In such systems two (or more) inde- 
pendent services and wering systems 
are installed, each handling half the 
lighting load. The branch circuits are 
laid out so that each system serves 
alternate rows of lighting fixtures in 
all sales areas. Even major system 
failures can only cut the normal light- 
ing level by half, sales activity is not 
interrupted. 


2.15 SERVICE ENTRANCE, 
RESIDENTIAL 


The size of service entrance conduc- 
tors and the rating of service equip- 
ment shall not be less than that speci- 
fied for the floor areas in the table 
(below). All service shall be 3 wire, 
115/230 volt. 

The table (below) provides service 
sizes adequate for normal lighting and 
portable appliance loads and for a 
range and a water heater. In addition 
it provides for a possible increase by 
the amounts shown in the last column. 

Due to the continued growth in 
residential utilization provision should 
always be made for loads substantially 
greater than that required for conven- 
tional appliances and prevailing illu- 
mination practice. 





Rating of Service Equipment 


The service capacities provided for 





Capacity 
Service 
Con- 
ductor 
| (Am- 
peres) 


Floor 
Aree 


Ft. 
ached Circuit 
Breakers 


Up to 1,000 
To 1,500 
To 3,000 
To 4,000 





60 

65 

85 
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70 
70 
90 
100 





in table are sufficient to supply 


Switch end Fuse lighting, portable appliances, « 
addi- 





range, @ water heater, end 
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| individ equipment circuits, 
having @ total reting in watts as 
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Switch | Fuse 
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2.2 Grounding 


All metallic conduits, supports, cab- 
inets and equipment shall be grounded 
| in accordance with the latest issue of 





the National Electrical Code and as 
shown on the plans. 

The carrying capacity of a ground- 
ing conductor for direct current sys- 
tems shall not be less than the ca- 
pacity of the largest conductor 
supplied by the system, except where 
the grounded circuit conductor is a 
neutral derived from a‘balancer, the 
size of the grounding conductor shall 
not be less than the neutral, in no 
case smaller than No. 8. 








2.21 GROUNDING CONDUCTORS 


The size of the grounding conduc- 
tor, for an alternating current system, 
a common grounding conductor, or a 
grounding conductor for service equip- 
ment shall be not less than given in 
the accompanying table. 


Conduit, pipe or electrical metallic 
tubing cannot be used alone as the 
grounding conductor for a wiring sys- 
tem. Wire sizes apply both to bare 
and insulated conductors, and are the 
minimum permissible. 


Interior raceway and equipment: 
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TYPICAL LOOP GROUNDING TRANS. SUBSTATION 





Grounding diagram of typical substation. 
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TYPICAL GRID GROUNDING TRANS. SUBSTATION 


The size of the grounding conductor 
for conduit, cable sheath or armor, 
and other metal raceways or enclosures 
for conductors, and for equipment, 
shall be not less than given in the 
preceding table. 


2.22 GROUNDING LARGE 
BUILDINGS 


Transformer tanks, three-position 
disconnecting switches, cubicle frame- 
work; ground bus in cubicles; cable 
supports and non-current carrying 
metallic parts of all equipment and 
conduits shall be securely grounded by 
connection to a common ground bus 
insofar as practicable and ground bus 
connected to nearest water pipe. 
Ground connections shall not be less 
than 1/0 copper, connected through- 
out with clamp fittings. No soldered 
connections shall be used in leads. 

The neutral point of all secondary 
windings of all network or lighting 
transformers shall be connected to a 
separate grounciag system. The neu- 
tral leg of the main bus at {xe \arious 
main switchbca:ds siiil also be con- 
nected to this ground bus at the 
switchboard. The ground bus and con- 
nections shall be not less than 500 
MCM bare copper wire, and same 
shall be connected to the nearest cold 
water pipe. Connections shall be made 


se Ground rod to be 

} dnven at each in 
fersection and ap 
poratus to be 
grounded to 
nearest cable 














to this pipe with a copper or brass 
pipe clamp. These connections shall 
be made on the street side of the 
water meters, or jumpers shall be in- 
stalled by-passing all meters. A com- 
plete system shall be installed for 
each vault, and same shall be in ac- 
cordance with tke latest edition of 
the National Electrical Code. All 
ground conductors, and taps from 
equipment to bus shall be made with 
copper, with as few connections as pos- 
sible. 

Bus shall be continuous without 
joints or splices throughout its length. 
All connections from bus to taps, and 
bus to bus shall be made with an ap- 
proved type of solderless connector, 
and all grounding conductors shall be 
protected from mechanical injury, and 
shall be rigidly supported. If ground 
conductors are run through conduit 
they shall be securely bonded to such 
conduit at the entrance and exit. All 
connections to equipment or conduit 
shall be made with an approved type 


of solderless connector, and same shall 
be bolted or clamped to equipment or 
conduit. All contact surfaces shall be 
thoroughly cleaned and bright before 
connection is made so as to insure a 
good metal to metal contact. 

No ground wires smaller than No. 8 
shall be used, and all wires larger than 
No. 8 shall be bare copper cable. 


2.23 GROUNDING SMALL 
BUILDINGS 


Ground connection shall be made 
by connecting one end of a wire to the 
neutral service conductor at main 
switch and the other end to the cold 
water pipe where shown on plans. 
Ground wire shall be same kind and 
quality as other conductors in the 
building, shall be placed in steel con- 
duit run as specified for branch cir- 
cuits, and shall be of the size required 
by the National Electrical Code. 
Where the ground connection is made 
to the water pipe on house side of 


3.1 Transformers 


3.11 TRANSFORMER STATIONS 


Transformer installations permit the 
use of high distribution voltages 
stepped down to utilization voltage 
at or near load centers. They may also 
provide lighting voltages from higher 
power voltage distribution systems. 

Two developments have greatly ex- 
panded the range of practical applica- 
tion of transformers in interior wiring 
systems: , 

a. The metal clad unit power 
center, a factory-assembled com- 
bination of transformers and 
switchgear fully self contained 
and protected and designed for 
installation in industrial plants 
and large buildings. 

b. Dry type distribution transform- 
ers which require no special en- 
closures or critical maintenance 
schedules and may be installed 
in practically any indoor loca- 
tion. 

Transformers may be installed to 
operate on primary feeder distribution 
systems of various voltages. 

Installation design details must con- 
form to the National Electrical Code 
and local or state regulations. They 
must also meet the approval of the 
power supply company. 

Types of stations which may be con- 
sidered are: 

a. Single stations supplied by pri- 
mary service conductors. 
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b. Master stations supplied by pri- 
mary service conductors, and which in 
turn supply two or more transformer 
sub-stations located in various parts of 
the customer premises. 

c. One or more transformer stations 
located in various parts of the cus- 
tomer premises, such as different floor 
levels, all served by a primary distribu- 
tion network. 

d. Unit substations designed for in- 
stallation within buildings without 
vault protection. 

Transformer stations may be located 
as follows: 

a. In metal clad unit substations. 

b. Upon the building roof. 

c. Attached to the outside of build- 
ings. 

d. Placed on the ground in suitably 
guarded enclosures or in underground 
vaults. 

e. Installed above the ground upon 
poles or other approved supporting 
members. 

f. In one or more approved rooms or 
vaults in a building. 

The principal electrical 
ments to be described are: 

a. Interrupting capacity of primary 
switchgear. 

b. Size and capacity of transformers. 

c. Lightning arresters. 

d. Disconnecting devices. 

e. Grounding networks. 

f. Secondary control devices. 


require- 
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water meter, a jumper or shunt shall 
be installed around the water meter. 
The current-carrying capacity and me- 
chanical protection shall be not less 
than required for the grounding con- 
ductor. Where a grounding conductor 
runs through metallic conduit, it shall 
be securely bonded to the conduit at 
the entrance and exit and the conduit 
shall be fitted with a bolted clamp to 
secure same to water pipe. 

Grounding cable: Lead sheaths of 
underground cables shall be bonded to- 
gether and grounded at each manhole. 
Primary underground feeder systems 
shall include a 500,000 CM bare con- 
ductor installed in the duct system 
and connected to a driven ground rod 
in each manhole and to underground 
water piping as shown on the draw- 
ings. 

Grounding metal clad assemblies: 
Provide a ground bus with a eross-sec- 
tion equal to at least 25 percent of the 
capacity of the largest circuit. Housings 
shall be bolted securely to the bus. 


g. Service and inside wiring, clear- 
ances, bus structures. 

h. Control and metering transform- 
ers and connections. 

i. Arrangement of transformers for 
ease of emergency isolation, and of re- 
placement in case of burn-out. 

Power centers shall be designed for 
(indoor or outdoor) installation. Each 
shall consist of a factory-assembled and 
coordinated combination of high volt- 
age switchgear. 

The incoming high voltage section 
shall consist of an externally operable 
gang-operated switch. (Give character- 
istics and rating required, air or oil 
insulated, load or magnetizing current 
break, fused or unfused, disconnect or 
feeder selecting, key interlocking, etc.). 

The transformers shall be (give rat- 
ing) kva. 3 phase, 60 cycles, high volt- 
age ———, low voltage ———. The high 
voltage winding shall be provided with 
24 percent taps, two above and two 
below normal. 

a. Air cooled transformers. The 
transformers shall be of the dry type, 
insulated with Class “B” material and 
shall carry full rated load continuously 
without exceeding 80°C rise above an 
ambient temperature of 40°C when 
cooled by natural air circulation. The 
transformer shall be enclosed in a sheet 
metal case which shall match and line 
up with the high-voltage and low volt- 
age switchgear. Taps shall be brought 























to a terminal board accessible by re- 
moving a panel. 

b. Oil or liquid filled transformers. 
The transformer shall be designed for 
use with (oil) (noninflammable insulat- 
ing liquid) and shall carry full rated 
load continuously without exceeding 
55°C rise above an ambient temper- 
ature of 40°C. 

An externally-operated, no-load tap 
changer, a drain valve, filling plug, 
liquid level gauge, thermometer and 
filter press valve shall be provided. 

One main transformer secondary air 
circuit breaker, drawout type, man- 
ually operated, with adjustable time 
overcurrent protection, instantaneous 
short circuit trip. (specify rating, volt- 
age and interrupting capacity). 
Provide low voltage feeder switch- 


4.1 Switches & 


4.11 SERVICE ENTRANCE 
SWITCHES FUSED 


Service entrance switches shall be 
of the metering type enclosed in steel 
cabinets. Fuse types shall be so inter- 
locked with the external switch handle 
that the door cannot be opened except 
when the switch is in the “off” posi- 
tion and that the switch cannot be 
placed in the “on” position except 
when the door giving access to fuses is 
closed. Further, when this door is open 
no uninsulated live metal terminal or 
other live metal parts whatsoever shall 
be accessible. Switch shall be provided 
with meter test facilities, brackets and 
meter trims. 

Service entrance breakers: The 
service entrance switch shown shall be 
of the enclosed circuit breaker type. 
(give number of jobs and capacity rat- 
ing). Breaker shall be manually oper- 
ated, trip free and designed so that all 
poles open simultaneously. Overload 
tripping mechanism shall be (thermally 
operated, magnetically operated) and 
arranged to provide effective sealing 
against tampering. Breakers shall be 
approved by the Underwriters Labora- 
tories, Inc., and acceptable under the 
regulations of the local utility for serv- 
ice entrance use. 

Service entrance switches shall com- 
ply with the requirements of the Un- 
derwriters Laboratories and of the Na- 
tional Board of Fire Underwriters for 
enclosed switches or for service equip- 
ment and each switch shall bear 
manufacturer’s name and the Under- 
writer’s Laboratories’ label. Enclosures 
shall be of suitable material and design 
for the surrounding conditions. 








ing section as shown with indoor-type, 
metal enclosures, hinged front doors, 
removable rear plates, copper buses 
and provision for bolting to the other 
sections, in the field to form an in- 
tegral unit. 

The above drawout low voltage air 
circuit breakers will all be equipped 
with safety interlocks which prevent 
withdrawing or inserting the breaker 
when it is in the closed position, man- 
ual trip button, external visual indica- 
tion of breaker position, arc quenchers, 
and insulated closing handle for man- 
ually operated breakers. 


3.12 DRY TYPE DISTRIBUTION 
TRANSFORMERS 


Individual dry type transformers are 


Panels 


4.12 PANELBOARDS EQUIPPED 
WITH FUSES 


Panelboards shall be of standard 
types and the product of established 
manufacturers. The capacity of 
switches and fuses shall be as shown. 
Each circuit shall be provided with 
fuses in all poles except neutral. 

Pull out type switches shall be dead 
front when closed and fuses shall be 
dead in the open position. Branch cir- 
cuit panels shall be dead front 
with switches and fuses. Switches shall 
be heavy duty tumbler type. 


4.13 PANELBOARDS WITH 
CIRCUIT BREAKERS 


Branch circuit panelboards shall be 
the dead front safety type equipped 
with circuit breakers. Busbars shall 
have lug connections for attaching 
feeders and arranged for wire mains 
and two wire branches, unless other- 
wise noted on drawings. The grounded 
side of each branch circuit shall be fed 
direct from the neutral busbar located 
at top of panel. The circuit breaker 
shall control the ungrounded side. 

Distribution panelboards shall be of 
the dead front safety type equipped 
with circuit breakers. Busbars shall 
have lug connections for attaching 
feeders. The sizes of circuit breakers 
shall be as noted on drawings and un- 
less otherwise noted shall be double 
pole for 3 wire single phase or 3 pole, 
for 4 wire, 3 phase 250 volt circuit 
breakers, with the neutral connected 
to common busbar at top of panel for 
grounded connecting circuit conductor 
and feeders on neutral systems. 
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most frequently used in industrial ap- 
plications for taking lighting or special 
appliance loads from power circuits. 
Normal ratings run from 14 kva. to 
about 500 kva. 

The lighting transformers shown on 
the plans shall be single phase 60 cy- 
cle, air insulated and air cooled, two 
winding, dry of the capacities 
shown. Primary shall be —— volts, two 
wire and secondary 240/120 volts 3 
wire. Enclosure shall be designed for 
(indoor, outdoor) installation, shall be 
arranged for (floor, wall, pole, etc.) 
mounting and shall be equipped for 
(conduit, open) connections. 

Transformers shall meet the latest 
requirements of the A. S. A. and shall 
be as manufactured by ——— or ap- 
proved equal. 


4.14 SWITCHBOARD WITH 
CIRCUIT BREAKERS 


Switchboard shall be the dead front 
safety type consisting of panels and 
circuit breakers of the number and 
sizes shown on the drawings. The con- 
struction shall consist of a structural 
or formed steel frame carefully built 
into a rigid structure which shall main- 
tain its alignment and not be damaged 
in shipment or erection or by stresses 
resulting from short’ circuits. The 
frame shall be completely enclosed on 
front and sides with sheet steel plates. 
Adequate ventilation shall be provided. 
A pull box of the same type of con- 
struction shall be provided at the top 
of each switchboard which shall match 
the switchboard in dimension and fin- 
ish. Bottom of pull box shall be slate 
or asbestos board and cables to circuit 
breaker studs dropped vertically 
through individual openings in bottom 
to their respective studs. Switchboard 
shall be sectionalized to permit access 
to the circuit breakers. 

Buses on switchboard shall be of 
hard drawn copper of 98 percent con- 
ductivity. Connections shall be bolted 
and laminations interleaved to secure 
maximum contact areas. All lamina- 
tions shall have a } inch space between 
them. All buses and circuit breaker 
stub connections shall be of such size 
as to limit the temperature rise to 30 
degrees Centigrade when carrying full- 
load current at room temperature, but 
not to exceed a current density of 
1000 amperes per square inch, Buses 
shall be arranged for single phase 3 
wire, 3 phase 3 wire, or 3 phase 4 wire 
distribution as shown on drawings. 














4.15 CABINETS 


All cabinets shall be made of sheet 
steel. Cabinets for panelboards shall 
provide proper space for all wires and 
connections. 

Cabinets for telephone terminal 
strips and connection points shall be 
of sizes and depths noted on plans. 

Cabinets shall be of standard make 
and shall bear the manufacturer’s name 
plate or stamp and the Underwriter’s 
Laboratories inspection label. 

Fronts for flush cabinets shall con- 
sist of sheet steel frame and a hinged 
door with catch and lock. Frame shall 
be about 7 inch larger than cabinet on 
all sides and shall be set with its back 
flush with the finished wall. 

Telephone and signal cabinets for 


surface mounting shall be equipped ~ 


with a door hinged directly to cabinet. 
Door shall be made of one piece of 
sheet steel and shall have a 7 inch 
flange around all edges shaped to cover 
edge of box and equipped with catch 
and lock. 

Lighting and power cabinets for sur- 
face mounting shall be equipped with 
a sheet steel frame and hinged door 
with catch and lock. Frame shall be 
the same size as cabinet and shall com- 
pletely cover wiring cutter. 

Each cabinet shali be furnished with 
a catch and flat key lock. All locks 
shall be fitted to the same key. Fur- 
nish keys for each job. 

All cabinets shall have proper means 
for securing, supporting, and adjusting 
the panelboards and fronts. Cabinets 


9.1 Feeders 


9.11 RISER DIAGRAMS 


Lighting and power feeders should 
be shown on a riser diagram giving 
the size of conduit, size and number 
of conductors and location of pull 
boxes, tapes and terminals. 

A tabular listing of feeders giving 
the size of conduit, size and number 
of conductors and description of ter- 
minal points may be used instead of 
detailing this information on the riser 
diagram. 


Feeders shall be run and connected 
as shown on the riser diagram, Con- 
ductor and raceway sizes shall be not 
less than as shown on the feeder 
schedule. Wherever practical, feeder 
conductors shall be continuous with- 
out splices between terminals. All con- 
ductors of a circuit shall be contained 
in the same raceway. 
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shall be arranged to provide a wiring 
gutter not less than 3 inches wide for 
panelboards up to 31 inches high and 
not less than 4 inches wide for larger 
panelboards. 

Lighting and power cabinets shall be 
installed with tops 6 feet 6 inches 
above floor, and telephone cabinets 
shall have bottom just above base- 
board. Telephone and signal cabinets 
in ground floor shall be installed with 
tops 6 feet 6 inches above floor, unless 
otherwise noted on drawings. Those in 
finished spaces shall be set flush in 
walls and those on unfinished walls or 
where shown on drawings shall be set 
exposed. All cabinets shall be rigidly 
secured in place. All cabinets shall have 
fronts straight and plumb and arranged 
so that panelboards will be centered in 
door opening. Telephone cabinets over 
30 inches wide shall have double doors. 

Double-pole, 2 blade for 3 wire, sin- 
gle “a0 or 3 pole, 3 blade for 4 wire 
3 phase, 250-volt switches with neu- 
tral connected to common busbar at 
top of panel will be acceptable for dis- 
tribution panelboards when grounded 
neutral systems are installed. 

The mains of panelboards shall be 
furnished with lugs only unless other- 
wise indicated. 


4.16 SAFETY TYPE DISCON- 
NECTING SWITCHES 
Safety type disconnecting switches 
shall be Type A enclosed, 230 volt un- 


less otherwise noted, rated in horse- 
power capable of interrupting the 





5.12 CARRYING CAPACITY 


Every feeder and subfeeder should 
have a carrying capacity at least sufh- 
cient for the current corresponding to 
a maximum demand. 

Compute the standard load for gen- 
eral illumination from the standard 
load in watts per sq. ft. and the area 
of the space served. Add to this load 
1,000 watts for each circuit specified 
herein for purposes other than general 
illumination and 500 watts for each 
spare panelboard circuit, and any 
specific other load not otherwise in- 
cluded. 


5.13 VOLTAGE DROP 


Feeders and subfeeders shall be of 
such size that, at a load corresponding 
to the maximum demand computed as 
stated above, the total voltage drop 











locked rotor current of the motor tor 
which it is to be used, which current 
will be assumed six times the rated full 
load current. 


4.18 FUSES 


Protective devices for circuits not 
over 125 volts to ground and not over 
30 ampere capacity shall be of the 
plug type and shall be of such a type 
and so designed as to be subject to 
tampering or bridging only with difh- 
culty. 

a. Fuses shall be one time, stand- 
ard type, accurately rated, as 
made by —————— or approved 
equal, 

b. Fuses shall be of the time delay 
type; capable of holding 200% 
load for 30 seconds; as made by 

or aproved equal. 

All other circuits shall be protected 
by cartridge fuses (one time, renew- 
able) 

a. Of standard type, accurately 
rated, as made by --——— or ap- 
proved equal. 

b. Time delay type, capable of hold- 
ing 500% load for 10 seconds as 
made by —————— or approved 
equal. 

All such fuses to bear the label of 
Underwriters’ Laboratories, Inc. They 
shall be properly stored and protected 
until installed. 

Spares amounting to one-half of a 
duplicate set of those installed shall be 
turned over to the owner upon com- 
pletion of the building. 








from the service entrance to any panel- 
board will not exceed 1.5 percent. 


Provision should be made for a fu- 
ture increase in the capacity of the 
feeder system to provide for a load of 
1,500 watts on each 15-amp. branch 
circuit installed so that, at such in- 
creased load, all feeders will have sufh- 
cient carrying capacity and the voltage 
drop will not exceed 1.5 percent. 


Provisions for future capacity may 
be provided: 

(1) By installing feeders of excess 
size as a part of the original installa- 
tion. This method should be employed 
in every case where conductors not 
larger than No. 4 are required to meet 
the requirements for carrying capacity 
and voltage drop at the increased load. 

(2) By installing oversize raceways, 
so that the conductors originally in- 




















WAIL 
(6) 


S 


I5Y MILO 


2 nd. fl. 





Basement 


4 No.400 MCM-3 4"C.\- 
4 No.350 MCM- 3 12°C. 


3 No.400 MCM - 3"C.- 


| | 3 No. %-24"C.- 


4 No. 350 MCM-3 %"C.-1 


4 yu 
4 NOE ee O. e 


(Emerg.) 4 No.6-1%"C. >) 


3 No Gre ie GC. s 
3NO01IZ%'C. -*-- 


SY) ELL) ee 


3No.12- +4N06-14"C 4 No.8-1"C. 


a“ 


Vg" 


Main light 
and power 
switchboard 


Boller room 


‘stalled may be withdrawn at any time 
and replaced by conductors of suitable 
larger size. 

(3) By making suitable provision so 
that additional feeders can be installed 
at a minimum of expense to provide 
the additional capacity. 

Where either method (2) or method 
(3) is used, provision should be made 
at the feeder distribution center so 
that any larger feeders or new feeders 
installed can be properly controlled 
and protected without involving exces- 
sive expense for remodeling the origi- 
nal equipment. 
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Where method (3) is used, the sys- 
tem should be carefully designed so 
that the supplementary conductors can 
be used as separate feeders, not con- 
nected in multiple with the original 
conductors. Wherever these supple- 
mentary feeders must pass through 
walls, floors, or inaccessible places, 
suitable raceways should be installed 
when the original installation is made 
or work is in progress. 

At feeder distribution centers, each 
feeder should be controlled and pro- 
tected by a switch and fuses or by a 
circuit breaker. 
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5.14 CONDUITS 


Conduits shall be (galvanized rigid 
steel, electrical metallic tubing, or 
other raceway) of approved type and 
manufacture. They shall be installed 
as shown on the plans and the riser dia- 
gram in an approved manner. Joints 
shall be set up tight. Hangers and 
fastenings shall be secure and of a type 
appropriate in design and dimensions 
for the particular application. Runs 
shall be straight and true; elbows, off- 
sets and bends shall be uniform and 
symmetrical, Installation workmanship 
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shall be of the best quality and skill. 

Couplings, connectors and fittings 
shall be approved types specifically de- 
signed and manufactured for the pur- 
pose. They shall be installed expertly 
to provide a firm mechanical assem- 
bly and electrical conductivity. 

Wireways shall be an approved type 
and installed according to the recom- 
mendation of the manufacturer com- 
plete with the necessary fittings, con- 
nectors and parts. 

All parts shall be of the same make 
and shall be assembled accurately and 
supported firmly. Standard sections and 
fittings shall be used wherever prac- 
tical. Field cuts or alterations shall be 





made expertly in the manner pre- 
scribed by the manufacturer. 

Armored Cable Feeders: Feeders 
shall be run in armored cable of ap- 
proved type and manufacture. Sizes 
shall be as indicated on the feeder 
schedule. Cables shall be multi-con- 
ductor and the sheath shall enclose all 
conductors of the circuit. Splices shall 
be made in approved fittings or junc- 
tion boxes. Fittings and connectors 
shall be made up tight to provide a 
firm mechanical connection. 

Cables shall be strapped in place on 
girders and columns, following the 
structural members closely. Where ca- 
bles cross open areas they shall be 

































































CODE DEMAND FACTORS 
Unit Load Load to which 
Per Sq. Ft. Demand Factor Demand 
Type of Occupancy (Watts) Applies (Watts) Factor 
Armories and ; 

Auditoriums _ ae 1 _ Total Wattage 100% 
Banks a 2 Total Wattage 100% 
Barber Shors and 

Beauty Parlors 3 __ Total Wattage = 100% 
Churches 1 Total Wattage 100% 
Clubs CC Ctl Wattage = 100% 
Court Rooms ae. Total Wattage 100% 
Dwellings— 2,500 or less 100% 

Single-Family _ la 2 Over 2,500 30% 
Dwellings 3,000 or less 100% 

Multi-Family Next 117,000 35% 

other than Hotels) _ ge Over 120,000 25% 
Garages—Commercial 
(storage) :. a Total Wattage 100% 
50,000 or less 40% i 
Hospitals _ . Me 2 Over 50,000 20% 
Hotels, including apartment 20,000 or less 50%t 

houses without provisions Next 80,000 40% 

for cooking by tenants 2 Over 100,000 30% 
Industrial Commercial 

(Loft) Buildings 2 Total Wattage 100% 
Lodge Rooms 144 Total Wattage 100% 

_ 20,000 orless 100% 
Office Buildings 2 Over 20,000 70% 
Restaurants 2 Total Wattage 100% 
15,000 or less 100% 
Schools 3 Over 15,000 50% 
Stores : SS Total Wattage 100% 
12,500 or less 100% 
Warehouses, Storage _M% Over 12,500 50% 
In any of above occu- 
pancies except single- 
family dwellings and 
individual apartments 
of multi-family dwell- 
ings: 
Assembly Halls 
and Auditoriums 1 Total Wattage as specified 
Halls, Corridors, Closets 14 for the specific occupancy 
Storage Spaces Y4 

+ For wbtocten to areas in hospitals and hotels where entire lighting is likely to 
be used at one time; as in operating rooms, ballrooms, dining rooms, etc., a demand 
factor of 100 per cent shall be used. 
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firmly supported by ¢ inch steel mes- 
senger wire in the manner detailed on 
the drawings. 


5:15 WIRE AND CABLE 


Wire and Cable: The selection of 
wires and cables is one of the most 
important in the specification of an 
electrical wiring system. The size and 
routing of the conductors determine 
the ultimate electrical capacity and en- 
ergy distribution through the project. 
The quality of insulation determines 
its useful life. 

Code tables designate the maximum 
safe carrying capacity of conductors 
based on size and type of insulation. 
Important economies can often be 
made by selecting insulations capable 
of withstanding higher temperatures 
such as RH. 

On both feeder and branch circuits, 
voltage drop considerations often re- 
quire larger conductors. Maximum per- 
missible voltage drop should be deter- 
mined and the losses allocated over 
the various parts of the system. A 
useful guide will be found on page 98. 

As a general rule, liberal oversizing 
of wires to allow for future loads and 
the best quality of insulation provide 
ultimate values far beyond their small 
additional cost. 

Furnish and install wires and cables 
of the size and numbers shown on the 
riser diagram. Insulation shall be 
(specify whether rubber or thermo- 
plastics, and the Code designation; R, 
RH, RU or T). For wet locations in- 
sulation shall be (specify whether rub- 
ber or thermoplastic and Code desig- 
nation; RW or TW, or lead covered). 
No wires smaller than No. 12 shall be 
installed unless specifically designated. 

Wires shall be approved types of 
building wire manufactured since 
(month and year). They shall be suit- 
ably protected from weather or dam- 
age during storage and handling and 
shall be in first class condition when 
they are installed. Wires and cables 
shall be as made by ————— or equal 
as approved. 

Raceways shall be complete before 
wires are installed. 

Wires No. 6 and larger shall be con- 
nected to panels and apparatus by 
means of approved lugs or connectors. 
Connectors shall be solderless type, 
sufficiently large to enclose all strands 
of the conductor and securely fastened. 
They shall not loosen under vibration 
or normal strains. 

Joints, taps and splices in wires 
larger than No. 6 shall be made by 
solderless connectors of an approved 
type and size. They shall be taped 
with electrical tapes providing insula- 
tion not less than that of conductor. 























5.16 BUS FEEDERS 


Furnish and install as shown on the 
plans an enclosed busbar feeder system 
of the type and capacity noted. Sys- 
tem shall be as manufactured by the 
————— company. (Specify the par- 
ticular design, whether conventional 
or low reactance type, the type of in- 
sulation, the type of housing and spe- 
cial details of support or installation.) 
See also 6.51. 


5.17 CABLE SUPPORTS AND 
BOXES 


Cable supports and boxes shall be 
installed for all vertical feeders at in- 
tervals not less than the schedule in 
the National Electrical Code. The 
cable support shall be of the split 
wedge type which clamps each individ- 
ual conductor firmly, and tightens due 
to weight of cable. 

No splices or joints will be permit- 
ted in either feeders or branches ex- 
cept at outlets or accessible junction 
boxes. Joints in branch circuit wiring 
shall be made mechanically and elec- 
trically secure. Unless properly in- 
sulated by the connector, all joints 
shall be taped with electrical tape in a 
manner which shall make their insula- 
tion equal to the insulation of the 
conductors. 

Conductors shall not be drawn into 
conduit until the plaster is dry and the 
conduit free from moisture. In draw- 
ing wires into conduits, allow sufficient 
slack or lead to permit the connections 
of fixtures, switches, etc., without ad- 
ditional splices. 


5.18 UNDERGROUND 
DISTRIBUTION 


Feeders and circuits installed under- 
ground require special considerations 
based upon the type of installation, 
soil conditions, possibility of damage 
and local practices. 

Layout: Underground systems 
should be shown clearly on the plot 
plan. Runs should be direct and 
straight between manholes and ter- 
minal points, clear of roadways and 
separated from other underground sys- 
tems particularly those requiring occa- 
sional maintenance or repairs. 

Underground conduits: All con- 
duits run underground shall be in- 
stalled in (steel, fiber or asbestos- 
cement) conduits as specified or as 
indicated on drawings. 

Conduits containing high voltage 
cables (over 600 volts) shall be in- 
stalled not less than 30 inches below 
grade. 

Trench shall be graded so that the 
conduits will have a fall of at least 3 
inches in 100 feet towards the lower 
manholes or from the high point of 
the section towards the manholes or 
from building towards manhole. 

All conduits containing high volt- 
age cables shall be enclosed in con- 
crete not less than 3 inches beyond 
any surface of the conduit. Separators 
shall be used to secure a uniform spac- 
ing between conduits of not less than 
2 inches. Concrete shall be 1-3-4 mix- 
ture. 

The concrete envelope shall be rein- 
forced at all points where conduits 
cross fill or loose soil, or water, gas 


6.1 Branch Circuits 


Where individual branch circuits 
are extended to equipment they may 
supply any loads. If two or more out- 
lets are served they may supply only 
the following loads. 

a. 15 and 20 ampere branch cir- 
cuits may serve lighting and appli- 
ances. The rating of any one appliance 
may not exceed 80 percent of the rat- 
ing. The total rating of fixed appli- 
ances may not exceed 50 percent of 
the rating if other lighting or ap- 
pliances are also supplied. 

b. 30 ampere branch circuits may 
serve lighting in other than dwellings 
or appliances. The rating of any one 
appliance may not exceed 24 amperes. 

c. 50 ampere branch circuits may 
serve lighting in other than dwellings, 
fixed cooking appliances, fixed range 
and water heater or infra-red lamp in- 
dustrial heating appliances. 


6.12 LIGHTING CIRCUITS 


The minimum number of branch 
circuits required for general illumina- 
tion should be based upon the stand- 
ard loads. 

For two-wire 15 amp. circuits, the 
load per circuit should not exceed 
1,000 watts. 

For multi-wire 15-amp. circuits, the 
load should not exceed 1,000 watts 
between each outside wire of the cir- 
cuit and the neutral wire. 

For heavy-duty circuits, the maxi- 
mum load per circuit depends upon 
the smallest size of wire used in the 
circuit and should be 1,500 watts for 
No. 10 and 3,000 watts for No. 8 or 
No. 6. 


No wire smaller than No. 12 shall 
be used for any branch circuit. If the 
single distance from the panelboard 


or sewerage mains. Reinforcement 
shall consist of one 7 inch reinforcing 
rod between each two ducts of bottom 
layer, and one rod laid at each lower 
corner of conduit envelope. Rods shall 
be laid parallel to conduits, centered 
between conduits and placed half way 
between bottom of conduit and bot- 
tom of concrete envelope. Reinforcing 
shall extend four feet beyond each 
end of fill or pipe main. 

Fiber or asbestos-cement conduits 
shall be mandrelled to insure a smooth 
interior wall free from burrs or ob- 
structions that will damage the cable. 
A No. 8 B and A galvanized steel drag 
wire shall be installed and left in all 
spare conduits not containing cables. 
All conduits shall be equipped with 
end bells where these conduits termi- 
nate in walls of building or manholes. 

Manholes: Manholes shall be con- 
structed of concrete with reinforced 
top and sides as indicated on draw- 
ings. Concrete shall be 1-2-4 mixture. 
Frames and covers shall be of cast 
iron, of sufficient strength for street 
loading and set to final grade as re- 
quired. Provide pulling eye irons em- 
bedded in the opposite wall of each 
duct entrance to the manhole. Pro- 
vide cable racks on walls spaced three 
feet on centers to accommodate the 
number of cables to be installed. End 
bells shall be provided in manholes 
for all conduit entrances. All manhole 
hardware shall be galvanized. 

Each manhole shall have one driven 
round rod, ? inch in diameter, 8 feet 
em of hard drawn copper. The lead 
sheaths shall be grounded to ground 
rod. 


to the first outlet exceeds 50 ft. the 
minimum size of wire for this run 
shall be No. 10 and the minimum size 
between outlets shall be No. 12. 
Panelboards should be so located that 
no run from the panelboard to the first 
outlet will exceed 100 ft.; if in special 
cases this distance must be exceeded, 
the loads should be reduced or the 
wire sizes increased to provide for a 
voltage drop not exceeding 2 percent 
at the last outlet. This paragraph ap- 
plies to both two-wire circuits and 
multi-wire circuits. 

Show windows: Branch circuit wir- 
ing shall be installed to outlets for 
show window lighting, the circuit ca- 
pacities to be based upon the wattage 

cified 


Case lighting: Branch circuit wiring 
shall be installed to outlets for show 
case and wall case lighting, the circuit 
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capacities to be based upon the wat- 
tage specified and the actual or prob- 
able lengths to be lighted. 

No convenience outlets shall be sup- 
plied by any two-wire circuit, or by 
any outside wire of a multi-wave cir- 
cuit, that supplies one or more outlets 
for general illumination, show window 
outlets for general illumination, show 
window lighting or case lighting. Out- 
lets for show window spot or flood- 
lighting and convenience outlets in or 
near the floor in show window spaces 
shall be controHed separately from the 
outlets for show window illumination 
called for. 

No wire smaller than No. 12 shall 
be used for any circuit supplying con- 
venience outlets. Runs exceeding 100 
feet in length from the panelboard to 
the first outlet should be avoided whes- 
ever practicable, but if unavoidable, 
such runs shall be not smaller than 
No. 10 wire and the wire between out- 
lets shall be not smaller than No. 
12. 

Wiring for motors and heating ap- 
paratus shall be installed in accordance 
with the accompanying wiring dia- 
gram. 

If no detail diagram is used the fol- 
lowing may be included in the specifi- 
cations. 

a.,Each motor shall be supplied by 
an individual branch circuit from a 
distribution center. Conductors shall 
not be smaller than the minimum sizes 
permitted by the National Electrical 
Code and shall be of such size that 
the voltage drop from the distribution 
center to the motor will in no case ex- 
ceed 1 percent when the motor is car- 
rving its rated full load. Feeder con- 
ductors shall be of at least such size 
that the voltage drop from the service 
equipment to any distribution center 
will not exceed 3 percent when all 
motors are operating at their rated full 
load. 

On exceptionally long moter cir- 
cuits such as roof vent fans fed from 
basement panels the voltage drop of 
the circuit on the starting current of 
the motor should not be greater than 
10 percent. A better practice is to feed 
such motors from nearby panels and 
operate by remote control circuits. 

b. Motors shall be supplied through 
group subfeeders from distribution 
centers. Subfeeders shall either be 
brought direct to motor starters (or 
disconnecting means) or shall be con- 
nected to starters (or disconnecting 
means) by means of tap conductors. 
Subfeeders shall be of at least such size 
that when all motors are operating at 
full load the voltage drop from the dis- 
tribution center to any motor starter 
will not exceed 2 percent. Feeders 
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from service equipment to distribution 
centers shall be of at least such size 
that when all motors are operating at 
full load the voltage drop from the 
service equipment to any distribution 
center will not exceed 3 percent. 

c. Motors shall be supplied by in- 
dividual taps from the busbar distribu- 
tion system. Taps or bus plugs shall be 
provided with (indicate whether dis- 
connect switch, fuses, etc. as required). 
Circuit shall be extended from bus 
plug to controller in (conduit, flexible 
conduit, armored cable, heavy duty bus 
drop cable, etc.) not to exceed 25 feet 
in length. 


6.14 BRANCH CIRCUITS, 
RESIDENTIAL 


General purpose circuits (15 Am- 
pere) shall supply all lighting outlets 
throughout the home and all conven- 
ience outlets except the convenience 
outlets in the dining room, breakfast 
room, kitchen, pantry, and laundry. 
These shall be provided on the basis 
of one circuit for not more than each 
400 sa. ft. of floor area. Outlets sup- 
plied by these circuits shall be divided 
equally among the circuits. 

Appliance circuits (20 ampere): 
Two 20-ampere circuits for the con- 
venience outlets in the kitchen, pan- 
try, breakfast room, dining room, and 





Item Capacity 





35A-3W-115/230V 
50A-3W-115/230V 


Range (up to 12 Kw) 

Range (above 
12 Kw) 

Fuel Fired Heating 
Equipment (if in- 
stalled) 

Diswasher-Waste 
Disposer (if neces- 
sary plumbing is 


15A or 20A-115V 


installed) 20A-2W-115V 
Water heater (Consu't utility) 
Automatic Washers 20A-2W-115V 
Clothes Dryer 25A-3W-115/230V 
Cooling Fan 20A-2W-115V 
Air Cooling Unit 25A-2W-230V 
Home Freeze Unit 20A-2W-115V 
Bathroom Heater 20A-2W-115V or 

230V 

Work shop or bench 20A-2W-115V 





laundry in a residence having a floor 
area of 1,500 square feet or less. The 
wiring for such circuits to be so in- 
stalled that outlets supplied from both 
circuits are available in both the kitch- 
en and the laundry. For residences 
with a floor area greater than 1,500 
square feet one 20-ampere circuit for 
the convenience outlets in the kitchen, 
pantry, breakfast room, and dining 
room; one 20-ampere circuit for the 
convenience outlets in the laundry; 
and one 20-ampere circuit supplying 
convenience outlets in both the 
kitchen and the laundry. 





The number of 20-ampere circuits 
required are necessary because appli- 
ances are available, of high wattage, 
and with automatic features that make 
possible the performance of several 
household tasks simultaneously. The 
use of 3-wire circuits for supplying 
convenience outlets in the locations 
mentioned is suggested as an economi- 
cal means for dividing load and offer- 
ing practical operating advantages. 


6.15 METHODS OF WIRING 


State which of the following ap- 
proved wiring methods shall be fol- 
lowed. Detailed installation require- 
ments for each of these wiring meth- 
ods will be found in the National 
Electrical Code. 

Approved wiring methods com- 
monly employed for new construction 
are: 


. Rigid steel conduit 

. Electrical metallic tubing 

. Armored cable 

. Non-metallic sheath cable 

Open and concealed porcelain 
protected (knob and tube) 

Bus ways 

. Wireways 

. Underfloor duct 

Cellular metal floors 


Branch circuits shall be installed as 
shown on the floor plans. No wire 
smaller than No. 12 shall be used for 
any branch circuit unless otherwise 
noted on plans for special system cir- 
cuits. Larger sizes shall be used where 
so indicated on the plans. 

Outlets shall be located approx- 
imately as shown on the plans and 
shall be properly centered where lo- 
cated in panelled work or other spe- 
cial interior finish. 

Wall switches shall be installed as 
shown on the plans and shall be con- 
nected to provide the control of out- 
lets indicated on the plans. 

Receptacles shall be the standard 
flush duplex type rated at 15 amp. 
and 125 volts, adapted to receive 
standard 2-prong plugs, or multi-out- 
let assemblies as noted on the plans. 

The conductors terminating at each 
wired outlet shall be left not less than 
8 in. long with their outlet fitting, to 
facilitate the installation of devices or 
fixtures. Where two or more pairs of 
conductors or circuits enter an out- 
let, the several pairs or circuits shall 
be neatly spliced and made mechan- 
ically and electrically secure to one or 
more single or multiple conductors, 
which conductors shall be not less 
than 8 in. long within the outlet. 

Specify the type of wiring systems 
to be employed, the raceways, and 
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conductors and outlet boxes, indicat- 
ing the quality, and any special feature 
of finish or grade. Choice of wiring 
systems is often limited in application 
by local ordinances and rules. Such 
tules should be considered. 


6.21 CONDUIT 


For all conduit work as called for 
elsewhere in these specifications fur- 
nish and install (select one or more 
types and state where each type shall 
be used: 

a. Galvanized rigid steel conduit, 

b. Corrosion resistive, non-ferrous 

alloy rigid conduit, 

c. Flexible metallic conduit. 

All conduit, elbows and couplings 
shall be as manufactured by 
or equal. 


6.22 EMT 


For all electrical metallic tubing 
work as called for elsewhere in these 
specifications furnish and install ap- 
proved tubing as manufactured by . . 
or equal. , 


6.23 ARMORED CABLE 


For all armored cable wiring as 
called for elsewhere in these specifica- 
tions or shown on plans, furnish and 
install approved armored cable, prop- 
etly bushed at ends and _ securely 
fastened to outlet boxes with ap- 
proved connectors. Armored cable 
shall be of the best quality designed 
to offer a low resistance grounding 
path. Wires entering outlet boxes 
shall be not less than 8 inches long 
before stripping for joints or connec- 
tions to devices. Armored cable shall 
be as manufactured by 
equal. 


6.24 NON-METALLIC 
SHEATH 


For all non-metallic sheathed cable 
wiring as called for elsewhere in these 
specifications furnish and install ap- 
proved non-metallic sheath cable of 
the type as manufactured 
or equal. 


6.25 OPEN WIRING 


For all open wiring or knob-and- 
tube work as called for elsewhere in 
these specifications, furnish and in- 
stall non-combustible, non-absorptive 
insulating bushings, cleats, knobs and 
tubes as manufactured by 
or equal, and flexible non-metallic 
tubing as manufactured by 
or equal. 
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S YMBOLS 
S- Service 
F- Feeder 
b- Branch circuit 





TOTAL DROP- 

SERV. TO OUT- 

i20V2 W 
CIRCUIT 

% OF % OF | 

I20V 2oy.|VTS 


BRANCH 
CIRCUIT 


% OF lucy 
2aoy VOTS 


Method of distributing voltage loss over the system. 


6.26 BUSWAYS 


Furnish and install the bus way 
system shown on the plan. The sys- 
tem shall be as manufactured by 
or approved equal. 


6.27 WIREWAYS 


Furnish and install wireways as 
called for elsewhere in these specifi- 
cations and as indicated on wiring 
plans, as manufactured by 
or equal. 

The cross-sectional area of wire- 
ways shall be im, by......m 
Covers and knockouts shall be pro- 
vided in accordance with manufac- 
turer’s details. 


6.28 UNDERFLOOR 


Furnish and install the underfloor 
duct system as shown on the plans. 
Duct and fittings shall be as manu- 
factured by or approved 
equal. 





6.29 CELLULAR FLOOR 


Furnish and install all feeders and 
fittings for the cellular steel floor sys- 
tem shown on the plans. Cellulai 
floor materials shall be as manufac- 
tured by or approved equal. 


6.31 BRANCH CIRCUIT 
CONDUITS 


Conduits shall be of sizes required 
to accommodate the number of con- 
ductors in accordance with the tables 
given in the 1947 edition of National 
Electrical Code or as noted on draw- 
ings. The minimum size of conduit 
shall be .... inch. Joints shall be cut 
square, reamed smooth and drawn 
up tight. 

Concealed conduits shall be run in 
as direct a line and with as long bends 
as possible. Exposed conduits shall 
be run parallel to or at right angles 
with the lines of the building, and 
all bends shall be made with standard 
conduit ells, conduit bent to not less 
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than the same radius or screw jointed 
conduit fittings, all bends shall be 
free from dents or flattening. Not 
more than the equivalent of four 
quarter bends shall be used in any 
run between terminals at cabinets, out- 
lets, and junction or pull boxes. Boxes 
shall be located in accessible locations. 

Conduits shall be continuous from 
outlet to outlet, and from outlets to 
cabinets, junction or pull boxes, and 
shall enter and be secured to all boxes 
in such a manner that each system 
shall be electrically continuous from 
point of service to all outlets. Ter- 
minals of all conduits shall be fur- 
nished with locknuts and bushings. 
Plug the ends of each conduit with 
an approved cap or disc to prevent 
the entrance of foreign materials. 

All terminals of electrical metallic 
tubing shall be provided with ap- 
proved watertight fittings. 

So far as practicable, all exposed 
conduits shall be run without traps. 
Where dips are unavoidable a pull 
box shall be placed at each low point 
or a hole drilled in under side of 
conduit, to provide means of escape 
for any moisture which may tend to 
collect in the conduit. Conduit sys- 
tems shall be completed before con- 
ductors are drawn in. Where conduits 
must be run exposed, except as indi- 
cated in the plans, locations of the 
runs shall be subject to approval. 

Considerations: On concealed con- 
duit jobs exposed runs are usually in- 
stalled where concealing would weaken 
structural features, slabs are too thin 
for the size of conduit required or in 
unfinished spaces. 


6.32 OUTLET BOXES 


Boxes for ceiling and _ interior 
bracket lighting fixtures shall have 
fixture studs. All studs shall be in cen- 
ters of boxes and shall be strongly se- 
cured. 

Boxes shall have only the holes 
necessary to accommodate the con- 
duits at point of installation. All boxes 
shall have lugs or ears to secure cov- 
ers. 

Ceiling outlet boxes where conduit 
is concealed shall be not less than 4 
inches in diameter by 14 inches deep 
with plaster covers. Outlet boxes 
where conduit is exposed shall be 
screw jointed not less than 6 inches 
in diameter to provide a seat for fix- 
ture canopy. Where surface metal 
raceway is used outlets shall be of 
sufficient diameter to provide a seat 
for fixture canopy. 

Outlet boxes for wall fixtures where 
conduit is concealed shall be deep 
type, 4 inches in diameter, and have 


covers with center opening 3 inches 
in diameter. Outlet boxes for bracket 
fixtures where conduit is exposed shall 
be screw jointed not less than 6 inches 
in diameter to provide a seat for fix- 
ture canopy. 

Standard deep type concrete out- 
let boxes, shall be used where conduits 
enter sides in order to avoid steel 
reinforcing rods. 

Outlet boxes for switches and plug 
receptacles in finished walls shall be 
of one piece standard gang boxes, 4 
inches by 4 inches by 14 inches deep 
for 1 device, 6% inches by 4 inches 
by 14 inches deep for 2 devices. They 
shall have covers with rectangular 
openings of proper size and shape. 
Outlet boxes for switches and plug 
receptacles on unfinished walls where 
same cannot be concealed shall be 
set exposed, unless otherwise noted 
on plans, and where exposed shall be 
screw jointed with covers to fit the 
device. 

All boxes shall be rigidly secured 
in position. All boxes, except on un- 
finished ceilings and walls, except out- 
lets for extensions, and except where 
conduit is run exposed shall be so set 
that the front edge of box shall be 
flush with finished wall or ceiling line 
or not more than one-fourth inch 
back of same. Bracket outlets shall be 
set 6 feet 6 inches from floor: When 
located on columns or over doors they 
shall be set symmetrical with columns 
or door. 

Wall switch outlets 4 feet 6 inches 
above floor shall be set flush in walls. 
When located near doors or windows 
they shall be close to trim. Plug re- 
ceptacles shall be 12 inches above 
finished floor unless otherwise noted 
and set flush in walls. 

Wall switch outlets shown at door 
locations shall be installed on the 
lock side of the door. 

Outlet boxes for telephone, signal, 
pushbutton and buzzer outlets shall 
be about 4 inches square and shall have 
covers with rectangular opening in 
center. Each such outlet shall have a 
plate with % inch bushed opening in 
center. 

Telephone wall outlets shall be set 
flush in wall 12 inches above finished 
floor unless otherwise noted. Signal 
outlets shall be flush in wall 12 inches 
above floor or near ceiling, as indicated 
by symbol or noted on drawing. 

Outlets for clocks over doors shall 
be set so that when clock is installed 
same will center between top of door 
trim and ceiling. When there is no 
door they shall be set about 8 feet 
6 inches above the floor. These dimen- 
sions may be varied if desired to suit 
architectural conditions. Outlets shall 


have boxes, covers, single-plug te- 
ceptacles and wall plates similar to 
those elsewhere specified for duplex 
receptacles except that receptacle shall 
be recessed so that when plug is in- 
serted it will be flush and allow clock 
to hang covering outlet. Suitable hook 
shall be provided to support clock. 
Where the clocks are installed under 
the same contract as the electrical sys- 
tem, and the voltage for the clock 
wiring does not exceed 50 volts, or 
where clocks operate on three wires 
the receptacles at clock outlets may 
be omitted. 


6.33 JUNCTION OR PULL BOXES 


Junction or pull boxes not over 
150 cubic inches in size shall be stand- 
ard outlet boxes. Junction or pull 
boxes over 150 cubic inches in size 
shall be constructed same as cabinets, 
covers may be of same thickness as 
boxes and be secured by screws or 
bolts. All junction boxes shall be 
coated inside and out to prevent 
oxidation. 

Junction boxes in main service con- 
duits shall be ample size. All other 
junction boxes shall be not less than 
4 inches square by 14 inches deep. 
All junction boxes shall have closed 
covers and must be accessible after 
completion of the building. Junction 
boxes on concealed conduits shall be 
set with covers flush with finished 
plaster line, and on exposed conduits 
shall be set exposed, unless otherwise 
noted on drawings. Junction and pull 
boxes of sizes proportionate to the 
sizes of conduits or conductors served 
shall be installed where shown on 
drawings, and where necessary or con- 
venient for installing the wires. 

Floor boxes shall be of the water- 
tight, adjustable type, arranged so 
that the top may be varied from the 
plane of its base. The boxes shall be 
approximately four inches in diameter 
by three and one-half inches deep. 
Each box shall be provided with a 
plug outlet or knockout as required. 
A gasket in a groove or an approved 
sealing cement shall be supplied be- 
tween adjusting ring and body to make 
the box watertight. 

Cover plates shall be of heavy brass 
with permanent ring or flange and 
rubber gasket. Brass cover plate shall 
have treaded hole approximately 13 
inches in diameter, closed with flat 
plug in center. Covers shall be flush 
with the finished floor. For power out- 
lets a receptacle shall be installed. All 
boxes shall be furnished with an out- 
let nozzle with bushed outlet, and 
threaded to fit hole in cover plate or 
other approved floor stand. 
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6.41 FLUSH DEVICES 


Switches shall be flush tumbler 
type. They shall have a “T”’ rating of 
the Underwriters Laboratories, unless 
otherwise noted on the drawings. 
Switches controlling ceiling outlets 
totaling 300 watts or over shall be 20 
ampere rating at 125 volts. Switches 
shall be single pole, double pole, three 
way or four way as indicated by sym- 
bol on plans. Switches located in pub- 
lic spaces shall be lock type, key oper- 
ated. Where more than one switch is 
shown at a point, they shall be set 
under one plate in the appropriate 
order. 

Mercury type flush switches: 
Switches shall be of the flush tumbler 
type designed for mounting in a 
standard outlet box. Switch shall have 
a hermetically sealed mercury button 
for making and breaking the circuit. 
They shall have a “T” rating of the 
Underwriters Laboratories, 5 amperes 
125 and 250 volts. Single pole and 
double pole switches shall have “Off” 
and “On” indicating markings on the 
operating handle “on” in the up po- 
sition. 

Wall plates: Plates for each switch, 
receptacle, clock, signal and telephone 
outlet shall be (composition, brass, 
etc.). 1 
Switches set in exposed screw 
jointed fittings or metal raceway for 
exposed wiring shall have plates to 
match the fitting and the edges of the 
plate shall be flush with the edges of 
the fitting. 

Plug receptacles: Receptacles shall 
be flush type, 10 ampere, 250 volts 
except where otherwise noted on 
plans. All wall receptacles shall be 
duplex, and all floor box receptacles 
shall be of single type. 

Combination fan hanger and te- 
ceptacle: Provide a receptacle and 
hanger of suitable strength to support 
a 16-inch oscillating fan at all fan wall 
outlets. The receptacle shall be of 
standard type (single) and the hanger 
shall be secured to the outlet box by 
supports independent of the face 
plate or box cover. Outlet box shall 
be securely fastened in place. In all 
cases where conduit runs do not ex- 
tend vertically through fan outlet 
provide a conduit nipple at least 12 
inches long built into wall construc- 
tion vertically and opposite the cir- 
cuit conduit. Unless otherwise noted, 
fan outlets shall be 6 feet 10 inches 
from floor and shall be set to clear 
window trims or other obstructions 
by at least 12 inches. 

Grounding receptacle: Receptacles 
for connection of groundable portable 
appliances shall be of the cord con- 


nector type with composition bodies, 
3 pole, 20 ampere 250 volts, polarity- 
type, one pole for grounding. 


6.45 RELAY SWITCH 


Relay switching: As indicated on 
the plans, a remote control low = 
relay system shall be used for switch- 
ing outlets, lights, appliances, re- 
ceptacles and other a 

Furnish and install where shown 
a 24 volt current limiting type trans- 
former of the capacity and type recom- 
mended by the manufacturer for the 
operation of relay switching systems. 

Provide at each outlet or control 
point indicated a relay switch. Switch 
contacts and mechanism shall be ap- 
proved for the load and service. Relay 
coil or coils shall be designed to posi- 
tion the switch contacts by momen- 
tary operation through (three wire 
positive on-off) (two wire sequence 
on-off) circuits. 

Switches shall be momentary con- 
tact normally open and designed for 
the particular system and _ service. 
They shall be installed where shown 
in the manner recommended by the 
manufacturer. 

Wiring shall be multi-conductor 
cable of the type designed for the sys- 
tem provided or recommended by the 
manufacturer and securely stapled in 
place. 


6.51 BUSWAYS AND 
RACEWAYS 


Fumish and install as shown on the 
plans an enclosed busbar distribution 
system of the capacity indicated. The 
system shall be complete with all 
fittings, enclosures, insulating and 
supporting members as shown. Sys- 
tem and parts shall be of the same 
manufacture and designed to be used 
together. Assembly and _ installation 
shall be made according to the manu- 
facturer’s recommended practice. The 
system shall be as manufactured by 
Company or equal. 

Installation should be detailed on 
plans and all bus capacities, taps and 
fittings noted. Specifications may in- 
clude gage of metal, dimensions of 
bars, type of insulation, facilities for 
tap connections, and methods of at- 
tachment to building. 

Furnish and install bus plugs at 
locations shown on the plans. Bus 
plugs shall be of the type and size 
designated and shall be of the same 
manufacture as the bus system and 
designed for use with it. (Specify dis- 
connect, over current protection, ca- 
pacity and type of raceway or cable 
connection required). 

When busways are used on un- 
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grounded system a potentializer plug 
should be installed to establish a 
definite potential to ground. 


6.61 MULTI-OUTLET 
ASSEMBLIES 


At locations shown on plans fur- 
nish and install multi-outlet assembly 
in one or more continuous sections. 
These sections shall consist of an 
assembly having outlets to receive 


standard attachment plugs spaced 
....in, apart. They shall be as manu- 
factured by ........ Company or 
equal 


For window and cove lighting re- 
flectors furnish and install assemblies 
of metal raceway or wireway contain- 
ing lamp receptacles connected on 
circuits as indicated on wiring plans. 
They shall be as manufactured by 
Company or equal. 

Baseboard raceways: Furnish and 
install as called for elsewhere in these 
specifications and as indicated on the 
wiring plans a system of metallic 
baseboard wireways for (indicate 
whether single raceway for 115 volt 
service, single raceway for telephone 
and signalling service, or two parallel 
raceways forming two complete sys- 
tems, one for 115 volt service and 
one for telephone and signalling serv- 
ice). 

This system shall be installed com- 
plete with junction boxes, outlet fit- 
tings, cross-connected raceways, circuit 
conductors and wiring devices as indi- 
cated on plans. The system shall be 
as manufactured by....... Company 
or equal. 

Busway with movable contacts: Fur- 
nish and install busways and fittings 
as detailed on electrical plans for mo- 
bile device operations. Each section of 
busway shall have a capacity of 
amp., and the mobile devices shall 
make contact while in motion of not 
less than amps. at any point 
along the length of busway. Mobile 
contact devices and busway shall be as 
manufactured by Com- 
pany or equal. 
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Cellular Steel Floor 


Building construction (in the areas 
shown) consists of cellular steel floor 
of a type approved for use as raceways 
for electrical conductors. 

Furnish and install all header ducts, 
end closures, feed connections, floor 
covering adapters, outlets, and taps as 
shown on the plans. 

Cover plates, furnished by others, 
shall be brushed with cold flowing 
compound and attached to the floor 
by self tapping screws. 
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Light panel 


Telephone terminal cabinet e 
Header duct with concealed junction unit —W— 
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Header duct with floor 
Telephone outlet 


End closures shall be thoroughly 
sealed with tape and compound as 
recommended by the manufacturers. 

Fittings and outlets shall be installed 
in an approved manner according to 
the practices recommended by the 
manufacturer. 


Surface Raceways | 


Furnish and install where indicated 
on plans surface metal raceways as 


made by . .. Raceway, elbows, 
fittings and outlets shall be of the same 
manufacture and designed for use to- 
gether. They shall be of a size ap- 
proved for the number and size of 
wires installed. They shall be installed 
in an approyed and workmanlike man- 
ner. Runs shall be parallel or at right 
angles to walls and partitions. Connec- 
tions shall be made to other types of 
raceways in an approved manner with 
fittings manufactured for the purpose 
and application. 
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End closure 


Typical cellular floor layout. 


Underfloor Systems 


Furnish and install the underfloor 
duct systems as shown on the draw- 
ings. 

Furnish and install all junction 
boxes, fittings, connectors and outlets 
as shown. Raceways and parts shall be 
as made by the company 
and shall be all of the same type and 
manufacture and designed for use to- 
gether. 

Installation shall be made according 
to the practices recommended by the 
manufacturer and the best workman- 
ship. Surfaces of covers where in- 
tended to be flush with finished floor 
shall be level and true. 

Outlets shown shall be installed and 
wired complete. 


6.71 HAZARDOUS LOCATIONS 


In areas indicated as hazardous or 
where required by tke latest edition of 


NiVfoli mele bal-yan' hie Mmalehmere)alal-tonmel a 
H.T. wires run in cell 
_ Telephone wires runin cell 


the National Electrical Code, wiring 
shall be installed in accordance with 
the Code rules as they apply to haz- 
ardous areas. Materials shall be the 
best approved quality, specially de- 
signed and approved for the type of 
area and installation. Installation shall 
be made by mechanics thoroughly ex- 
perienced in this type of work and 
workmanship shall be of the best qual- 
ity and skill to assume the maximum 
safety. 


6.81 EMERGENCY LIGHTING 
SYSTEMS 


Emergency lighting systems are re- 
quired by state laws, municipal ordi- 
nances, and by the National Electrical 
Code. While these requirements apply 
generally to theatres, moving picture 
shows, and other public gathering 
places, some states and cities have reg- 
ulations which stipulate additional oc- 
cupancies for which emergency lights 
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must be provided, such as_ hotels, 

schools, factories, etc. 
A. Two or more 
sources of supply. 

. Auxikary current supply: 


independent 


es 


Automatically charged batteries 
Automatically started generators 
Smal] non-compulsory emer- 
gency battery systems 


WN — 
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Emergency lights must be kept 
lighted during definite periods of oc- 
cupancy or building use, and in case 
of failure in the normal current supply, 
must be automatically transferred 
without appreciable delay to an emer- 
gency source of current. The emer- 
gency hghting system must be capable 
of lighting, for a specified period of 
normal current supply failure, all exit 
signs, and also provide sufficient illumi- 
nation to enable persons to leave a 
building safely. 

In many local or state regulations, 
the number, location and wattages of 
lighting outlets are prescribed, also the 
types and the ampere-hour or full-load 
capacity of auxiliary emergency sys- 
tems are set forth, stating the mini- 
mum voltages that may be applied to 
standard lamps. 

Specifications for equipment and 
wiring layouts for emergency lighting 
systems should therefore be checked 
in detail with the inspection authori- 
ties having jurisdiction. 

A. Two independent sources: 

Where two or more separate and 
complete systems with independent 
current supply can be installed, each 
of these systems may supply a part of 
the emergency lighting provided all 
emergency lights supplied on each in- 
dependent current supply system are 
lighted. The several supply systems 
may also serve all or a part of the 
general house lighting system. 

Unless all the emergency lights 
served by two or more independent 
supply systems are kept lighted, a 
throwover switch must be provided 
which will automatically transfer the 
emergency lighting system from the 
normal to the emergency service in 
case of current failure. 

B. Auxiliary current supply: 

B-1. Auxiliary storage batteries of 
approved type and capacity may be 
provided instead of, or in addition to, 
System A. These batteries must also 
be provided with an automatic throw- 
over switch, and they must further be 
automatically maintained at a fixed 
minimum siate of charge. These sys- 
tems normally operate at 105 to 120 
volts. 

B-2. Auxiliary generators with prime 
movers may be used in lieu of B-l, 
provided they are equipped with auto- 








matic controllers, and are capable of 
generating the energy required for the 
full emergency load within a certain 
reasonable time limit after a current 
failure occurs. 

a. Prime movers for driving auxili- 
ary generators must be automatically 
started and may be 

a-1. internal combustion engines, 

a-2. steam driven engines, 

a-3. steam or water driven turbines. 

b. Automatic controllers must in- 
clude approved storage batteries of the 
correct capacity for necessary cranking 
of the foregoing types of engines, or 
for operating the engine supply valves, 
as the case may be. When cranking 
batteries are employed, approved auto- 
matic charging devices must be pro- 
vided for them. These generators com- 
monly operate at 110 to 115 volts. 

c. Automatic throwover switches, as 
called for in System A must also be 
provided for System B-2. 

d. Auxiliary generators are some- 
times permitted to be installed with 
sufficient capacity to supply all or part 
of the general lighting system, as well 
as the emergency lighting outlets pre- 
scribed by regulations. 

B-] and B-2. Approved warning or 
derangement signal devices of the 


Spira/ 
Stal/r s- 


Lighting 
pane/ 


Telephone 
cabinet... 











audible or visual types must be pro- 
vided for systems B-] and B-2. These 
signals shall automatically give warn- 
ing of a derangement of the emer- 
gency current sources, and shall indi- 
cate when batteries or a generator set 
are carrying the emergency illumina- 
tion load. 

B-3. Small emergency lighting sys- 
tems are used voluntarily in banks, 
stores, factories and other places that 
are not required to provide emergency 
lighting systems. ‘hese systems are de- 
signed to supply through a storage 
battery a small number of specially 
equipped lighting units located in sev- 
eral important areas. A separate circuit 
is run from an automatic battery con- 
trol panel to these lighting units. This 
circuit has no electrical connection 
with other normally supplied circuits. 
The automatic control panel usually 
consists of an automatic battery charg- 
ing device and an automatic switch or 
relay for turning on the auxiliary light- 
ing circuit whenever there is a failure 
in normal energy supply. A power sup- 
ply connection must be provided be- 
tween the control panel and the nor- 
mal supply system for the throwover 
relay and for the automatic battery 
charger. 


SYMBOLS 


Unaerfloor duct- 
Double duct 
Under floor duct- 
Triple duct 
Floor junction box 
Home run or feeder 
condust fin 
(1 %"generally 
recommenaed) 


Ltg.pan. 


Typical underfloor system layout. 
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These systems usually operate at from 
10 to 32 volts. Wiring must be de- 
signed for low voltage loss. 


Installation 


a. All conductors for systems A, B-1 
and B-2 are required to be installed 
in metal raceways or armored cable. 
No conductors of other feeders or 
branch circuit wiring shall be installed 
in the same raceways, outlet boxes, 
wireways or cabinets supplying the 
emergency lighting systems. 

b. The service equipment for emer- 
gency lighting systems must be so con- 
nected that it will not be interrupted 
by the disconnecting of normal service 
equipment devices or by the function- 
ing of normal service equipment over- 
current devices, except for the momen- 
tary delay while automatic throwover 
devices are functioning. Only the 
emergency service over-current devices 
shall be placed ahead of the emergency 
branch circuit over-current protective 
devices. 

c. The switch for turning emer- 
gency lighting circuits “on” or “off” 
at the opening or closing of a theatre 
or other occupancy must, except as 
provided in paragraph d, be limited to 


one switch accessible only to author- 
ized persons. This switch should pre- 
ferably be located in the lobby or 
other place convenient to the main 
entrance of the building. This require- 
ment will usually necessitate the instal- 
lation of an emergency lighting panel- 
board that contains a remote-con- 
trolled master switch. A remote-con- 
trol switch designed to operate this 
master switch can thus be placed in 
the lobby to meet the foregoing re- 
quirement. When the emergency 
lighting system only requires one to 
three branch circuits, a single or multi- 
pole switch can be provided in the 
lobby for directly controlling the sev- 
eral circuits. A feeder control switch 
for manually switching a group of 
emergency circuits from the lobby is 
not recommended, and in most cases 
requires a considerable increase in the 
length of the feeder conductors and 
raceway. 

d. It is permissible to provide a sep- 
arate switch for controlling one or 
more circuits supplying exterior lights. 

System B-3 may involve runs of con- 
siderable length to scattered outlets. 
When low voltage auxiliary batteries 
are used, the conductors should be of 
adequate size to avoid excessive volt- 


CONDUCTOR SIZE 























Length Load in Amperes 
of Circuit 
(Oneway) 
Feet 1 | 2 | 4 | 6 | 7 | g 10 
SIZE WIRE ON 12 VOLT SYSTEM—AWG 
| | 
50 18 18 16 16 16 14 14 
75 18 18 16 14 14 12 12 
100 18 18 14 12 12 12 10 
150 18 16 12 12 10 10 8 
200 18 14 12 ~ 10 10 8 8 
400 14 12 8 6 6 6 5 
600 12 10 6 6 5 4 3 
800 12 8 6 4 4 3 2 
1000 10 8 5 3 3 2 1 
SIZE WIRE ON 24 VOLT SYSTEM—AWG 
50 18 18 18 18 18 18 16 
75 18 18 18 18 16 16 14 
100 18 18 18 16 16 14 14 
150 18 18 16 14 14 14 12 
200 18 18 14 12 12 12 10 
400 18 14 12 10 10 8 8 
600 16 12 10 8 8 6 6 
800 14 12 8 6 6 6 5 
1000 14 10 8 6 6 5 4 


























Conductor sizes for low voltage systems. 
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age losses and to prevent a correspond- 
ing reduction of illumination intensity. 
See Conductor Size table at left below. 


6.82 STORAGE BATTERY 
SYSTEM 


Furnish and install, in satisfactory 
operation, a complete emergency unit 
as indicated on the drawings. This unit 
shall consist of a storage battery, of a 
capacity sufficient for carrying the total 
emergency load for a period of two 
hours, a control panel for the storage 
battery arranged for operation in con- 
nection with current available at the 
building, and a suitable means for 
charging and maintaining the battery 
in a fully charged condition. 

Storage battery: The storage battery 
shall consist of 60 cells, and shall be 
able to deliver amperes required for a 
period of two hours, when fully 
charged, to a final voltage of not less 
than 105 volts across the battery ter- 
minals, 

Control cabinet: An automatic con- 
trol cabinet shall be furnished. There 
shall be mounted in this cabinet a dou- 
ble pole automatic switch which will 
transfer the emergency circuit from 
the normal supply to the battery cir- 
cuit upon failure of the normal supply 
and automatically will reconnect the 
emergency circuit to the normal sup- 
ply when the service is restored. This 
automatic switch shall have a safe car- 
rying capacity for the total connected 
load. It shall be so mounted that it 
will be accessible for the replacement 
of any parts or for making any adjust- 
ments, 

On the face of the cabinet there 
shall be mounted a voltmeter, a milli- 
ammeter to read the charge rate and a 
switch for control of the emergency 
circuit. 

Circuit protection shall be provided 
for protection of the normal supply 
circuit, and the charging device of the 
same type as specified for panelboards. 

A rectifier, capable of charging the 
60 cell storage battery described above, 
in one series, shall be mounted in the 
cabinet in such a way that it will be 
accessible. It shall be designed for the 
current available and shall be capable 
of charging the battery at an approxi- 
mately average rate of 4.6 amperes. 
This charger, when connected through 
proper resistance which shall be pro- 
vided in the cabinet, shall be capable 
of trickle charging the battery at the 
proper rate, all equipment shall be left 
in operating condition. 

Copies of instructions describing in 
detail the maintenance, care and oper- 
ation of the equipment shall be fur- 
nished. 
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1.1 Signal, Communication and Auxiliary Systems 


1.12 RADIO AND TELEVISION 
ANTENNA SYSTEMS 


. Radio, small installations. (1 to 25 
sets) 

. Radio large installations. 
more sets) 
. Television, multicoupler. 

D. Television, amplified. 


(25 or 


QO FD Pp 


General 


Furnish and install a (trade name 
and/or number) radio (or television) 
antenna system as manufactured by 
(name of manufacturer) and described 
in these specifications and indicated 
on wiring plans. The system to be 
wired and installed in accordance with 
the manufacturer’s specifications and 
left completely equipped and in first 


Description 


A. Radio antenna system for small 


installations: Install a doublet antenna 


of the required length of stranded cop- 


per or bronze wire with insulators, 
coupling transformer, lightning ar- 
restor, lead-in, down-lead, ground wire 
and guy wires. This antenna shall be 
supported on poles (or masts) and 
thoroughly braced. It shall clear the 
roof by at least 15 feet. Outlets shall 
be installed at locations shown on 
plans. 


B. Radio antenna system for large 
installations: Install a doublet antenna 
of the required length of stranded cop- 
per or bronze wire with insulators, 
amplifier and set couplers, lightning 
arrestor, lead-in, down-lead, ground 
wire, guy wires, terminal panel and 









supported on poles (or masts) and 
thoroughly braced. It shall clear the 
roof by at least 30 feet. Outlets shall 
be installed at locations shown on 
lans. 

C. Television antenna system, mul- 
ticoupler non-amplified: Install a di- 
pole antenna of the required type with 
down-lead coaxial cable, riser coaxial 
cable, multicoupler outlets, terminal 
resistors and ground wire. This 
antenna shall be properly supported 
and braced. It shall clear the roof by 
15 feet. Outlets shall be installed at 
locations shown on plans. Gounding 
of the support shall be made to the 
nearest cold water pipe. 

D. Television antenna system, amp- 
lified: Install one or more dipole an- 
tenna of the required type with down- 
lead coaxial cable, riser coaxial cable, 



































































































































































































































class operating condition. corrective units, This antenna shall be booster amplifier, set outlets and 
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Riser layout radio and television antenna systems. 


ground wire. The antenna or antennas 
shall be properly supported and 
braced. It shall clear the roof by at 
least 15 feet and be arranged so that 
if more than one is used there will be 
no interference between antennas. 
Grounding of the support shall be 
made to the nearest cold water pipe. 


Equipment 


Aa. Install in each suite where 
shown a radio and multicoupler outlet 
on two-gang metal (or plastic) plate for 
connecting the set to the antenna and 
to power. 

Ab. Install where shown on the 
riser layout an Underwriters approved 
lightning arrestor. 

Ac. Install where shown on roof a 
complete antenna consisting of two 
sections stranded copper or bronze 
conductor insulated from each other. 
The length shall be as recommended 
by the manufacturer. The down-lead 
shall be connected to an antenna trans- 
former and carried in conduit within 
the building. 

Ba. (Same as paragraph Aa.) 

Bb. (Same as paragraph Ab.) 

Bc. Install where shown on roof a 
complete antenna consisting of two 
or more sections stranded copper or 
bronze conductor insulated from one 
another. The length shall be as 
recommended by the manufacturer. 
The down-lead shall be connected 
from the antenna to a tube amplifier 
and carried in conduit within the 
building. Connect dead-end correc- 
tive unit at end of run. 

Ca. Install in each suite where 


shown a television set outlet on two- 
gang metal (or plastic) plate for con- 
necting the set to the antenna and to 
power. At the end of the riser dual 
coaxial cable the set outlet shall con- 
tain a terminal resistor unit. 

Cb. Install where shown on roof a 
complete dipole antenna of the all- 
channel, broad band and high gain 
type and connect to the dual coaxial 
cable. The down-lead shall be carried 
in conduit within the building. A 
terminal resistor unit shall be con- 
nected at the end of each riser. 

Da. Install in each suite where 
shown a television set outlet on two- 
gang metal (or plastic) plate for con- 
necting the set to the antenna and to 
power. 

Db. Install a pre-tuned booster am- 
plifier where shown near roof in sur- 
face steel cabinet with ventilated door 
equipped with lock and keys. A time 
switch shall also be provided to auto- 
matically connect and disconnect the 
amplifier. 

De. Install where shown on roof 
one or more (depending on number of 
channels) directional antennas of the 
broad band and high gain type and 
connect to the dual coaxial cable. The 
down-lead shall be carried in conduit 
within the building. 


Operating Current 


All power outlets for sets shall be 
connected to the lighting system in 
the suites. Amplifiers shall be con- 
nected to separate circuit from nearest 
lighting panel supplying current to the 
building proper. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JULY, 1949 


Wiring 

All wiring shall be run in approved 
conduit in the same manner as for the 
lighting system. The lead-in or down- 
lead wires for (radio shall be No. 18 
twisted pair) (television shall be 
coaxial cable of the size and type as 
recommended by the manufacturer of 
the antenna system). Wires for 
ground connection shall be as recom- 
mended by the manufacturer of the 
antenna system. Coaxial cable shall 
be run from the antenna (or amplifier) 
and looped through each television 
outlet in accordance with the riser 
diagram. 


7.13 INTERCOMMUNICATING 
TELEPHONE SYSTEMS 


. Two station. 

Common ringing and common 

talking. 

. Master selective ringing and com- 

mon talking. 

. Selective ringing and common talk- 

ing. 

. Selective ringing and selective talk- 

ing. 

; Private exchange, manual switch- 

board. 

. Private exchange, automatic 

switching. 

H. Apartment selective ringing and 
common talking, vestibule to 
suites, suites to door-opener. (1) 
loudspeaking, (2) non-loudspeak- 
ing. 

I. Aguineaat selective ringing and 
common talking, vestibule to 
suites, suites to door-opener, suites 
to superintendent. (1) loudspeak- 
ing, (2) non-loudspeaking, (3) 
Superintendent non-selective, (4) 
superintendent selective: 

J. Apartment selective ringing and 
common talking, vestibule to 
suites, suites to door-opener, suites 
to superintendent, tradesmen to 
suites. (1) loudspeaking, (2) non- 
loudspeaking, (3) superintendent 
non-selective, (4) superintendent 
selective. 


moO w> 


Q 


General 


Furnish and install an (trade name 
and/or number) intercommunicating 
telephone system as manufactured by 
(name of manufacturer) and described 
in these specifications and indicated 
on wiring plans. The system to be 
wired and installed in accordance with 
the manufacturer’s specifications and 
left in first class operating condition. 


Operation 


A. Two station system: At the two 
locations shown there shall be a tele- 
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phone arranged so that one station 
may call and converse with the other. 
A pushbutton shall be provided with 
each unit. Pressing the button at one 
station shall ring the bell at the other 
station. Lifting the hardphone (o% 
receiver) completes the talking circuit. 

B. Common ringing and common 
talking system: At each location shown 
there shall be a telephone arranged 
so that any station may call all others 
simultaneously. A pushbutton shall be 
provided with each unit. Pressing the 
button of one station rings the bells in 
all other stations. A series of codes is 
used to distinguish different calls. The 
called person may answer at any sta- 
tion. Lifting the handphone (or re- 
ceiver) completes the talking circuit. 

C. Master selective ringing and 
common talking: In the main office 
where shown there shall be a master 
telephone with pushbuttons (or 
selector switch) to selectively call any 
outlying telephone. At other locations 
the telephone shall have a pushbutton 
(or selector switch) to call the master 
station. The master station after being 
called by an outlying station may call 
another outlying station to complete a 
connection between the two remote 
points. Only one conversation at a 
time is required. 

D. Selective ringing and common 
talking system: At each location shown: 
there shall be a telephone arranged for 

calling and conversing with any other 
telephone in the system. Each station 
shall be provided with pushbuttons 
(or selector switch) for selectively ring- 
ing any other station. Only one con- 
versation at a time is required. 

E.. Selective ringing and selective 
talking system: At each location shown 
there shall be a telephone arranged for 
calling and conversing with any other 
telephone in the system. Each station 
shall be provided with pushbuttons (or 
selector switch) for selectively ringing 
and selectively talking with any other 
station in the system. It shall be pos- 
sible to use all telephones simultane- 
ously provided that the called station 
is not pre-occupied. 

F. Private exchange, manual switch- 
board system: In the switchboard op- 
erator’s room there shall be a common 
return, lamp signal type manual 
switchboard arranged to call and inter- 
connect any telephone in the system. 
At other locations where shown there 
shall be a telephone of the type 
designated by the symbol. The tele- 
phone operator may call and converse 
with any outlying station, and any 
outlying station may call and converse 
with the operator, or be connected 
through the switchboard so that two 
outlying telephones may converse. Re- 
moving the handphone (or receiver) 
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Riser layout for apartment telephone system. 


on any outlying station will cause its 
associated len to light at the switch- 
board. Connection from one line to 
another may be made by inserting the 
plugs of the cross-connecting cords 
into the calling and called station line 
jacks. Operator listens and converses 
through a headset and _breast-plate 
transmitter connecting into individual 
Ccross- connecting sets by means of lis- 
tening and ringing keys. Each set of 
cross- connecting cords shall be pro- 
vided with supervisory lamps to in- 
dicate completion of a conversation 
between two stations. A buzzer and 
switch shall be provided on the switch- 
board as a night signal. 

G. Private exchange, automatic 
switching system: In the machine 
room in basement there shall be a com- 
plete automatic exchange unit. ‘This 
shall consist of an automatic relay (or 
step-by-step) switching unit, cable dis- 
tribution rack, rectifiers, control panel 
and battery with rack. At other loca- 
tions where shown there shall be an 
automatic dial type telephone of the 
type designated by symbol. The sys- 
tem shall enable any station in the 
system to call and converse with any 
other station without the assistance of 
an operator. Lifting a handphone (or 
a receiver) on the calling station and 
dialing the desired number shall auto- 
matically ring the called station. The 
talking circuit is completed when the 
handphone (or receiver) is lifted at the 
called station. A busy signal shall be 
audible in the handphone (or receiver) 
of the calling station when the called 
station lines are pre-occupied. 





H. Apartment selective ringing and 
common talking system, vestibule to 
suites, suites to door-opener: In each 
tenant’s suite there shall be a tele- 
phone. A pushbutton shall be pro- 
vided thereon to operate the door- 
opener at the main entrance. In the 
vestibule there shall be a telephone 
and plate with pushbuttons and card- 
holders for every suite in the building. 
Pressing a pushbutton thereon will 
cause a bell to ring in the correspond- 
ing suite telephone. Only one con- 
versation is required at one time. Pro- 
vide a buzzer in each suite telephone 
to operate from a pushbutton at the 
entrance to the suite. Provide govern- 
ment approved mailboxes‘ for each 
suite and gang them with the vestibule 
telephone unit. 

I. Apartment selective ringing and 
common talking system, vestibule to 
suites, suites to door-opener, suites to 
superintendent: In each tenant’s suite 
there shall be a telephone. Two push- 
buttons shall be provided thereon, one 
for the door-opener at the main en- 
trance, the other for (3) operating the 
bell in the superintendent’s telephone, 
(4) operating a drop and ringing a bell 
in the superintendent’s telephone an- 
nunciator. In the vestibule there shall 
be a telephone and plate with push- 
buttons and cardholders for every suite 
in the building. Pressing a push- 
button thereon will cause a bell to ring 
in the corresponding suite telephone. 
Only one conversation is required at 
one time. Provide a buzzer in each 
suite telephone to operate from a push- 
button at the entrance to the suite. 
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Provide government approved mail- 


boxes for each suite and gang them 
with the vestibule telephone unit. 

J. Apartment selective ringing and 
common talking system, vestibule to 
suites, suites to door-opener, suites to 
superintendent, tradesmen to suites. 
In each tenant’s suite there shall 
be a telephone. Two pushbuttons 
shall be provided thereon, one for the 
door-opener at the main entrance, the 
other for operating the bell in the 
superintendent’s telephone, (4) operat- 
ing a drop and ringing a bell in the 
superintendent’s telephone annuncia- 
tor. In the vestibule there shall be a 
telephone and plate with pushbuttons 
and cardholders for every suite in the 
building. Pressing a pushbutton there- 
on will cause a bell to ring in the cor- 
responding suite telephone. In the 
basement adjacent to each dumbwaiter 
there shall be a telephone having push- 
buttons and cardholders for every suite 
served by the dumbwaiters. Pressing 
a pushbutton thereon will cause the 
bell to ring in the corresponding suite 
telephone. Only one conversation is 
required at one time. Provide a buzzer 
in each suite telephone to operate 
from a pushbutton at the entrance to 
the suite. Provide government ap- 
proved mailboxes for each suite and 
gang them with the vestibule tele- 
phone unit. 


Equipment 


Aa. Install at each location in of- 
fice a handphone on cradle type desk 
(or flush or surface wall mounting with 
handphone or with watchcase receiver 
and built-in transmitter) telephone 
having mounted thereon a pushbutton 
for calling the other telephone on the 
system. (Provide desk unit with 6 feet 
flexible cable, terminal strip box and 
buzzer signal; others with bell signal) 

Ba. Install at each location where 
shown a handphone on cradle tvpe 
desk (or flush or surface wall mounting 
with handphone or with watch case 
receiver and built-in transmitter) tele- 
phone having mounted thereon a 
pushbutton for calling all other tele- 
phones simultaneously. (Provide desk 
unit with 6 feet flexible cable, terminal 
strip box and buzzer signal; others with 
bell signal) 

Bb. Install in or near power supply 
a retardation coil and connect to tele- 
phone system. 

Ca. Install in office where shown a 
master handphone on cradle desk (or 
flush or surface wall mounting with 
handphone or with watchcase receiver 
and built-in transmitter) telephone 
having mounted thereon—pushbuttons 
(or selector switch with—points) to call 


all outlying stations. At all other loca- 
tions install the type of telephone in- 
dicated by symbol having mounted 
thereon one pushbutton (or selector 
switch with one point) to call master 
station. (Provide desk unit with 6 feet 
flexible cable, terminal strip box and 
buzzer signal; others with bell signal) 

Cb. (same as paragraph Bb.) 

Da. Install at each location where 
shown a handphone on cradle desk (or 
flush or surface wall mounting with 
handphone or with watchcase receiver 
and built-in transmitter) telephone 
having mounted thereon—pushbuttons 
(or selector switch with—points) to call 
any other telephone in the system. 
(provide desk unit with 6 feet flexible 
cable, terminal strip box and buzzer 
signal; others with bell signal) 

Db. (same as paragraph Bb.) 

Ea. Install at each location where 
shown a handphone on cradle desk 
(or flush or surface wall mounting 
with handphone) telephone having 
mounted thereon—locking pushbut- 
tons (or reset selector switch with— 
points) to call any other telephone in 
the system. (Provide desk unit with 6 
feet flexible cable, terminal strip box 
and buzzer signal; others bell signal) 

Fa. Install at each location where 
shown a handphone on cradle desk 
(or flush or surface mounting with 
handphone or with watchcase receiver 
and built-in transmitter) telephone. 
(Provide desk unit with 6 feet flexible 
cable, terminal strip box and buzzer 
signal; other with bell signal) 

Fb. Install in telephone switch- 
board room a free-standing (or turret 
or desk type) common return, lamp 
signal, manual telephone switchboard. 
This unit shall be equipped for—line 
and lamp jacks (for all stations plus 
10 percent) or nearest largest standard 
switchboard manufactured,—cross-con- 
necting cords and ringing and listen- 
ing keys, (based on 5 for first 50 lines 
plus 1 for each 10 additional lines) 
buzzer and switch, headset and breast- 
plate transmitter with cord and plug, 
line terminals in rear. The cross-con- 
necting cords shall be complete with 
supervisory pilot lamps. 

Ga. Install at each location where 
shown a handphone on cradle desk 
(or flush or surface wall mounting with 
handphone) telephone with automatic 
dial and ringer. (Provide desk unit with 
6 feet flexible cable and _ terminal 
block) 

Gb. Install in machine room a com- 
plete automatic exchange unit. The 
machine switching equipment shall be 
fully equipped for—lines plus 25 per- 
cent space for future exnansion, in- 
cluding switching and rack facilities, 
ringing apparatus, rectifier equipment, 
battery and rack. 








Ha. Install in each suite a flush (or 
surface) wall type telephone provided 
with one pushbutton and cardholder. 
(1) a talk and answer speaker mounted 
behind grille front with press-to-talk 
button, (2) a watchcase receiver and 
built-in transmitter and hook-switch, 
(1, 2) together with necessary termi- 
nals and backbox. 

Hb. Install in vestibule a (1, 2) 
loudspeaking telephone, (2) non- 
loudspeaking telephone with armored 
cord receiver and built-in transmitter, 
(1, 2) with pushbuttons and 
cardholders (one for each suite) and 
flush louvred lamp for illuminating 
plate. Outer frame shall be designed 
to contain government approved mail- 
boxes. Backbox to be provided for 
the telephone in vestibule. 

Hc. Install a mortise type door- 
opener in main entrance door frame 
and fasten securely in place, and even 
with door lock. 

Ia. Install in each suite a flush (or 
surface) wall type telephone provided 
with two pushbuttons and cardhold- 
ers. (1) a talk and answer speaker 
mounted behind grille front with 
press-to-talk button, (2) a watchcase 
receiver and built-in transmitter and 
hook-switch, (1, 2) together with 
necessary terminals and backbox. 

Ib. . (same as paragraph Hb.) 

Ic. Install in superintendent’s suite 
a flush or (surface) (3) wall mounting 
telephone with 1 pushbutton for 
door-opener, (4) wall mounting tele- 
phone annunciator with complete 
telephone and annunciator with --—— 
electric reset drops (one for each 
suite) and one reset pushbutton for 
each 10 drops and one pushbutton for 
door-opener, (1, 2) complete with 
necessary terminals and backbox. 

Id. (same as paragraph Hc.) 

Ja. (same as paragraph Ia.) 

Jb. (same as paragraph Hb.) 

Jc. (same as paragraph Ic.) 

Jd. Install at each dumbwaiter a 
surface wall mounting telephone with 
———— pushbuttons and cardholders 
(one for each suite served) and pro- 
vided with watchcase receiver and 
built-in transmitter. 





Terminal Strip Cabinets 


Furnish and install where shown 
on plans, flush steel cabinets with 
hinged doors equipped with lock and 
keys. The terminal strips shall have 
sufficient pairs of terminals for all 
conductors, plus ten percent spares. 
Terminal strips must be mounted on 
a sheet of insulating material. 


Operating Current 


The system shall operate from a 
dry plate rectifier power supply cabi- 
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net with a capacity of sufficient size 
to carry the load of the system. This 
unit shall have an input of 115 volts 
60 cycle a-c derived from a separate 
circuit from the nearest lighting panel. 
(G)a float-on-line dry plate rectifier 
charger and a storage battery, the 
rectifier to be capable of a booster 
charge if required. 


Wiring 

All wiring shall be run in approved 
conduit in the same manner as for 
the lighting system. The wire shall 
be color-coded and in general shall 
be standard beavy braided type, ex- 
cept in damp locations (or under- 
ground where it shall be lead-covered.) 
(A, B) twisted pair No. 19 B & S 
gauge, (C, D, E, H, I, J) cable with 
2 pair No. 18 B & S gauge, balance 
single or paired No. 22 B & S gauge, 
(F, G) cable with pairs No. 22 B & S 
gauge, branches twisted duplex or 
triplex No. 19 B & S gauge. 


Finish 

Finish on instruments shall be 
standard insofar as possible except an- 
nunciators and manual switchboards 


which shall be as approved by the 
Architect. 


1.14 SOUND SYSTEMS 


Single-channel. 

Multi-channel. 

. Intercommunication, two station. 
. Intercommunication, master selec- 
tive ringing, common talking. 

. Intercommunication, selective 
ringing, common talking. 
Intercommunication, selective 
ringing, selective talking. 


HH GOR S 


= 


General 


Fumish and install a (trade name 
and/or number) sound channel (or 
sound intercommunication) system as 
manufactured by (name of manufac- 
turer) and described in these specifica- 
tions and indicated on wiring plans. 
The system to be wired and installed 
in accordance with the manufacturer’s 
specifications and left in first class 
operating condition. 


Operation 


A. Single-channel sound _ system: 
Install a single channel sound distribu- 
tion system providing facilities for the 
distribution of a radio, phonograph or 
microphone program to any individ- 
ual, selected group or all loudspeakers 
in the system. Install] in a free-stand- 
ing cabinet where shown in special 
room, complete receiving and distribu- 
tion equipment and a microphone. ‘ It 
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Riser layout school sound system. 


shall be possible to supervise rooms 
by means of a monitoring loudspeaker 
and to carry on a two-way conversation 
w ith an outlving station by operating a 

“talk-listen” switch and talking into 
the microphone. Install additional 
microphones in ; arn office and 
on stage in auditorium. Install in 
each classroom a loudspeaker of the 
permanent magnet dynamic type. In- 
stall in the auditorium two high fidel- 
ity dynamic loudspeakers with direc- 
tional horns mounted behind grille, 
one on each side of the stage, and pro- 
vide with volume control. 

B. Multi-channel sound _ system: 
(Similar to paragraph A. except for 
additional radio and_ distribution 
equipment for two or more channels) 

C. Intercommunication, two-way 
sound system: At the two locations 
shown on plans there shall be a sound 
intercommunicator arranged so that 
one station may call and converse with 
the other. A “press-to-talk” switch 
shall connect the speaker-microphone 
so that the calling station may con- 
verse with the called station. A separ- 
ate kev or switch shall be used for 
signaling the called station. 

D. Intercommunication, master se- 
lective ringing, common talking sys- 
tem: In the manager’s office there shall 
be a sound intercommunicator of the 
master type arranged so that any out- 
lying station may be called individu- 
ally or for conference by operating an 
individual or all calling buttons. By 
operating the “press-to-talk” switch 
the speaker-microphone is connected 
to any or all outlying stations. The 
outlying stations have a calling button 
to call the master station and a 
“press-to-talk” switch for conversing. 


. JULY, 1949 


E. Intercommunication, _ selective 
ringing, common talking system: In 
each office where shown on plans there 
shall be a sound intercommunicator of 
the multiple type arranged so that any 
station may call and converse with any 
other station in the system. A “‘press- 
to-talk” switch shall connect the 
speaker-microphone so that the calling 
station may converse with the called 
station. A separate key or switch shall 
be used for calling each of the other 
stations individually. (A conference 
key may be provided at one station to 
talk to a group or all of the other sta- 
tions). Only one conversation at one 
time is required normally. 

F. Intercommunication, _ selective 
ringing, selective talking system: In 
each office where shown on plans 
there shall be a sound intércommuni- 
cator of the selective type arranged so 
that any station may call and converse 
with any other station in the system. 
A “press-to-talk” switch shall connect 
the speaker-microphone so that the 
calling station may converse with the 
called station. A separate key or switch 
shall be used for calling each of the 
other stations individually. (A confer- 
ence key may be provided at one sta- 
tion to talk to a group of all of the 
other stations.) As many conversa- 
tions as there are pairs of stations are 
required normally. 


Equipment 

Aa. Install in each classroom a semi- 
flush permanent magnet dynamic type 
loudspeaker with 8 inch cone and 
baffle in walnut case. In laboratories. 
gymnasivm and science rooms install 
a 10 inch loudspeaker in same type of 
case. In auditorivm install two high 
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fidelity dynamic loudspeakers with di- 
rectional horns equipped with 12 inch 
fidelity cone. Provide a volume con- 
trol unit in auditorium and gymnas- 
ium for the loudspeakers. 

Ab. Install on stage in auditorium a 
three-way polarized microphone recep- 
tacle with single gang metal plate, and 
a velocity microphone with switch 
mounted on an adjustable floor stand 
with 30 feet of cord and a plug. In- 
stall a microphone in the principal’s 
office to be of the desk type complete 
with 10 feet cord, plug and receptacle. 

Ac. Install in room where shown a 
free-standing cabinet containing the 
necessary voltage amplifier, power am- 
plifier, radio receiver, phonograph 
reproducing unit, distribution switch 
panel, monitor loudspeaker and all 
controls for regulating volume and 
tone. The radio receiver shall be 
superheterodyne having high sensitiv- 
ity over the entire broadcast, short- 
wave and frequency modulation bands. 
The phonograph reproducing unit 
shall be of the automatic record ejector 
type, suitable for playing a multiple of 
records at either 78, 45 or 334 rpm. 
The monitor loudspeaker shall be of 
the 8 inch permanent magnet dynamic 
type and be provided with “talk- 
listen” switch for two-way comnversa- 
tion. Provide dynamic microphone 
with switch complete with desk stand, 
cable and plug. 

Ba. (Same as paragraph Aa.) 

Bb. (Same as paragraph Ab.) 

Bc. (Similar to paragraph Ac. ex- 
cept with facilities for desired number 
of channels) 

Ca. Install where shown a desk 
model amplified sound intercommuni- 
cator consisting of wood (or plastic) 
case and having mounted therein a 
speaker-microphone and amplifier. 
The surface of the case shall have a 
“press-to-talk” switch, a calling key or 
switch, a volume control switch and 
watchcase receiver and hook. Provide 
6 feet of cable and plug. 

Da. Install in manager’s office a 
desk model amplified intercommuni- 
cator consisting of wood (or plastic) 
case and having mounted therein a 
speaker-microphone, amplifier and 
terminals. The surface of the case 
shall have a “press-to-talk” switch,— 
calling keys or switches, (name, num- 
ber) a volume control switch and 
watchcase receiver and hook. Pro- 
vide 6 feet of cable and plug. 

Db. Install in all other offices 
where shown a desk model amplified 
intercommunicator outlying station 
consisting of wood (or plastic) case and 
having mounted therein a speaker-mi- 
crophone, amplifier and _ terminals. 
The surface of the case shall have a 


“press-to-talk” switch, a calling key or 
switch, a volume control switch and 
watchcase receiver and hook. Provide 
6 foot cable and plug for power, and 
flexible cable and terminal block for 
circuit wiring. 

Ea. Install in all offices where 
shown a desk model amplified inter- 
communicator for selective ringing 
and common talking consisting of 
wood (or plastic) case and having 
mounted therein a speaker-micro- 
phone and amplifier. The surface of 
the case shall have a “press-to-talk” 
switch,—calling keys or switches, 
(name number) a volume control 
switch and watchcase receiver and 
hook. Provide 6 feet of cable and 
plug for power, and flexible cable and 
terminal block for circuit wiring. 

Fa. Install in all offices where 
shown a desk model amplified inter- 
communicator for selective ringing and 
selective talking consisting of wood (or 
plastic) case and having mounted 
therein a speaker-microphone and 
amplifier. The surface of the case 
shall have a “‘press-to-talk” switch,— 
calling keys or switches, (name num- 
ber) a volume control switch and 
watchcase receiver and hook. Provide 
6 feet of cable and plug for power, and 
flexible cable and terminal block for 
circuit wiring. 


Terminal Strip Cabinets 


Furnish and install where shown on 
plans, flush steel cabinets with hinged 
doors equipped with lock and keys. 
The terminal strips shall have sufh- 
cient pairs of terminals for all conduc- 
tors plus ten percent spares. Terminal 
strips must be mounted on a sheet of 
insulating material. 


Operating Current 


The system shall operate on 115 
volts 60 cycle a-c (A,B). A separate 
eircuit shall be run from the nearest 
lighting panel, (C,D,E,F). The inter- 
communicators shall be plugged into 
the nearest convenience receptacle by 
means of the flexible cord and plug 
provided with the units. 

Wiring 

All wiring shall be in approved con- 
duit in the same manner as for the 
lighting system. The wires from the 
source of current shall be rubber 
covered. (A,B) 2 No. 14 B & S gauge, 
(C,D,E,F) 2 No. 18 B & S gauge in 
flexible cord with plug. (A,B) Wiring 
from the main terminal cabinet adja- 
cent to the control cabinet shall be 
in flexible cable supplied by the manu- 
facturer of the system. Wiring from 


the main terminal cabinet to indi- 
vidual room loudspeakers shall be 2 


No. 18 B & S gauge rubber covered 
and cotton braid with steel shield. 
Wiring to auditorium speakers shall be 
2 No. 14 B & S gauge and 2 No. 18 
B & S gauge. Wiring to auditorium 
volume control 5 No. 16 B & S gauge. 
Wiring to auditorium microphone re- 
ceptacle 1 lead sheathed covered twisted 
pair No. 19 B & S gauge in separate 
conduct. Ground wire No. 12 B & S 
gauge from control cabinet to street 
side of water meter, 2 No. 14 B & S 
gauge from nearest lighting panel to 
control cabinet. Antenna lead-in 
wires to be carried from control cabi- 
net to roof of building. (C) no extra 
wiring necessary. (D) Wiring between 
the master station and the outlying 
stations 3 common and | section to 
each outlying station No. 22 B & S 
gauge. (E) Wiring between all sta- 
tions 3 common and | section to all 
No. 22 twisted. (F) Wiring between 
all stations 3 common and | pair sec- 
tion to all No. 22 twisted. 


Finish 
All cabinets shall be walnut (or 


some other standard finish) or as se- 
lected by the Architect. 


1.15 PAGING SYSTEMS 


A. Lamp annunciator, three and six 
call. 

B. Central code transmitter. 

C. Voice, multiple circuit. 


General 


Furnish and install a (trade name 
and/or number) paging system as 
manufactured by (name of manufac- 
turer) and described in these specifi- 
cations and indicated on wiring plans. 
The system to be wired and installed 
in accordance with the manufacturer’s 
specifications, and left in first class 
operating condition. 


Operation 


A. Lamp annunciator: In corridors 
at intersections and nurses’ stations, 
doctors’ lounge, library, auditorium, 
nurses’ dining room and at other loca- 
tions shown on plans there shall be a 
paging lamp annunciator. There shall 
also be enclosed therein a buzzer (or 
chime may be mounted adjacent to 
annunciator) with externally con- 
trolled cut-off switch. Adjacent to 
telephone switchboard operator there 
shall be a portable keyboard with three 
vertical rows of keys for paging three 
persons, (six rows of keys a paging 
six persons) and provided with flexible 
cable to a flush terminal cabinet 
mounted in wall. Operation of the 
buttons in the same vertical row will 
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light and flash correspondingly num- 
bered simultaneously in all lamp an- 
nunciators and pilot lights on the 
keyboard. When more than one 
person is to be paged additional verti- 
cal rows of buttons are operated and 
coded lamp signals appear in sequence 
and flash. System shall have a capac- 
ity of 120 calls using three digit code 
numbers. Additional buttons shall be 
included to connect or disconnect the 
system and to operate the audible sig- 
nals to obtain special attention. A 
control cabinet shall be installed in 
the machine room located in the base- 
ment for controlling the load and the 
sequence of calls and the flashing of 
the lamps. To extinguish the lamp 
signals the reset button on the respec- 
tive vertical row is operated. 

B. Central code transmitter, single 
call system: In corridors, stockrooms, 
shops and other locations shown on 
the plans there shall be a heavy duty 
bar chime (single stroke bell, buzzer, 
singie or double projector vibrating 
hon). Adjacent to telephone switch- 
board operator there shall be an auto- 
matic motor-driven code transmitter 
with “on and off” switch and facilities 
for setting up a pre-determined series 
of codes or impulses. Only one sig- 
nal may be transmitted at one time 
but may be repeated as long as desired. 
(Capacity of transmitter determined 
by the number of persons to be paged) 

C. Voice, multiple circuit system: 
In corridors, stockrooms, shipping 
room, shops and other locations shown 
on the plans there shall be a loud- 
speaker. Adjacent to the telephone 
switchboard operator there shall be a 
desk type microphone with “press-to- 
talk” switch complete with flexible 
cable, plug and receptacle. In addi- 
tion there shall be a paging selector 
keyboard which shall enable the oper- 
ator to connect each individual, group 
or riser of loudspeakers. A master 
switch shall be included to connect all 
loudspeakers simultaneously regardless 
of the position of the other switches. 


Equipment 


Aa. Install at each location where 
shown a lamp annunciator with suit- 
able mounting for the locality. Case 
shall be of heavy steel construction 
with hinged doors. Single face flush, 
double and triple face vertical wall 
bracket mounted annunciators shall 
have ten lamps each. Double face 
ceiling or suspended horizontal mount- 
ing and double face partition mounted 
annunciators shall have two sets of 
ten lamps each. Size of indicators 
shall not be less than two inches high 
and shall have markings applied photo- 
graphically or engraved on_ plastic 


11 No. /4 
1 No. 12 


1%" cond 


11 No.14 
1 No. 12 
1% "cond 
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Riser layout silent paging system with buzzer. 


sheet. Markings shall be 1 to 9 and 0. 
Buzzer shall be mounted in lower part 
of case and cut-off switch handle shall 
extend through bottom of case. 
(Where chime is mounted adjacent 
to annunciator buzzer is omitted and 
two terminals are provided for ex- 
tension) Backbox to be provided by 
the manufacturer. 

Ab. Install where shown a portable 
selector keyboard consisting of three 
(or six) rows of metal locking buttons 
or switches, each button in a row 
representing a single digit indication 
on the annunciators, and arranged in 
a vertical position parallel to each 
other.- In addition there shall be a 
“start and a stop” button, and an 
audible signal switch at the bottom of 
each vertical row. This unit shall be 
mounted on a 30 inch cast iron floor 
pedestal. A flexible cable 10 feet long 
shall be connected and brought out to 
a flush terminal cabinet for connec- 
tion to the permanent wiring. 

Ac. Install where shown a control 
panel enclosed in a surface steel cabi- 
net with hinged door and lock with 
keys. This panel shall contain the 
necessary silent mercury contact relays, 
transformer for keyboard control, 
fuses, master switch and terminals. 

Ba. Install where shown a heavy 
duty single stroke bar chime, single 
stroke bell (with 4, 6 or 10 inch 
gong) non-contact buzzer, single or 
double projector vibrating horns as 
indicated by symbol. These units 
shall be wound to operate in multiple 
on the maximum voltage of the sys- 
tem. These shall be designed to 
mount on standard outlet boxes. 

Bc. Install where shown a silent 


mercury contact relay or relays en- 
closed in surface steel cabinet with 
hinged door and equipped with lock 
and keys, and connect with operating 
pushbutton. Relays shall be of sufh- 
cient size to carry the load of the en- 
tire signal devices. 

Bb. Install where shown a syn- 
chronous motor-driven automatic code 
transmitter having an “on and oft” 
switch, and a selector keyboard or dial 
for setting the transmitter to call de- 
sired person. Index card or sheet 
shall be provided thereon for inserting 
the names of the individuals. A flex- 
ible cord and plug shall be provided 
for connection to a 115 volt 60 cycle 
convenience receptacle, and another 
cord shall be provided to connect to 
the signal circuit. 

Ca. Install where shown, a perma- 
nent magnet, dynamic type loud- 
speaker single face flush, surface wall, 
double face wall bracket mounting or 
portable desk mounting as indicated 
by symbol. These speakers shall be 
equipped with volume control device 
and shall be of sufficient volume and 
size to be distinctly heard over the 
area in which they are installed. 

Cb. Install where shown a portable 
type adjustable desk stand crystal mi- 
crophone complete with flexible cable, 
plug and receptacle. A “press-to- 
talk” switch shall be provided on the 
microphone. (A floor type switch may 
be supplied with connecting cord to 
free operators hands) . 

Cd. A selector keyboard shall be 
provided with the microphone consist- 
ing of a portable cabinet containing 
a heavy duty switch for each individ- 
ual, group or riser of loudspeakers and 
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equipped with a flexible cable and 
terminal block in surface housing. A 
master switch shall also be provided 
below circuit switches. 

Cc. Install where shown a voice 
paging amplifier equipped with volume 
control, tone control, power switch, 
protecting fuses, multitap output 
transformer, and receptacle for micro- 
phone, enclosed in ventilated steel 
cabinet. This unit shall be of ample 
capacity to operate the entire system. 


Terminal Strip Cabinets 


Install where shown on plans flush 
steel cabinets with hinged doors 
equipped with lock and keys. The 
terminal strips shall have sufficient 
pairs of terminals for all conductors 
plus ten percent spares. Terminal 
strips shall be mounted on a sheet of 
insulating material. 


Operating Current 


The system shall operate from (A) 
a transformer having a capacity of— 
watts, primary 115 volts 60 cycle a-c 
secondary 24 volts (based on 15 va for 
each sounding device), (A, B, C,) 115 
volts 60 cycle a-c. The source of 
power shall be derived from a separate 
circuit in the nearest lighting panel. 
Wiring 

All wiring shall be run in approved 
conduit in the same manner as for 
the lighting system. The wires shall 
be color-coded and rubber covered. 
Feeder wires to control cabinets and 
relay cabinets shall be No. 10 B & S 
gauge. (A) Number of wires between 
the control cabinet or relay cabinet to 
anninciators 11 without audible sig- 
nals, and 12 with audible signals, with 
common feeder wire No. 12 B & S 
gauge and lamp and audible signal sec- 
tion wires No. 14 B & S gauge. (A) 
Number of wires between the keyboard 
and relay cabinet 11 without audible 
signals, and 12 with audible signals, 
with common feeder wire No. 12 B & 
S gauge and lamp and audible signal 
section wires No. 14 B & S gauge for 
single call. Keyboard to control panel 
15 wires without audible signals, and 
16 with audible signals No. 16 B & S 
gauge for 3 to 6 call. (PE) Number of 
wires between the relay cabinet and 
sounding devices 2 not smaller than 
No. 14 B & S gauge. (C) Number 
of wires from amplifier to loudspeakers 
1 No. 18 B & S gauge rubber covered 
twisted pair (based on small installa- 
tion in separate conduit: shielded wire 
if run in conduit with other systems). 
Number of wires from amplifier to 
loudspeakers 1 No. 18 B & S gauge 
rubber covered twisted pair for each 
separate section of loudspeakers. The 
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amplifier requires ] pair of No. 14 B & 
S gauge wires from the source of 
supply at nearest lighting cabinet. 
Finish 

The finish of all annunci- 
ators shall be (light ivory). Plates on 
control keyboards shall be (satin brass) 
or (satin nickel) as approved. Finish 
of control or relay cabinets shall be 
(dull black). Finish of other compo- 


nents shall be submitted to the Archi- 
tect for approval. 


1.16 FIRE ALARM SYSTEMS 


A. Non-code, open-circuit, non-super- 
vised. 

B. Non-code, 
vised. 

C. Master-code, closed-circuit, super- 
vised. 


closed-circuit, super- 


D. Plain-code, closed-circuit, super- 
vised. 

E. Double-code, group, closed-circuit, 
supervised. 

F. Coded pre-signal, closed circuit, 
supervised. 

G. Coded shunt __non-interfering, 


closed-circuit, supervised. 

H. Coded positive non-interfering, 
closed-circuit, supervised. 

I. Coded auxiliarized, Municipal con- 
nection. 

J. Non-code, automatic, closed-cir- 
cuit, supervised, (1) Wired, (2) 
Tube. 

K. Coded, automatic, closed circuit, 
supeivised, (1) Wired, (2) Tube. 


General 


Furnish and install a (trade name 
and/or number) fire alarm system as 
manufactured by (name of manufac- 
turer) and described in these speci- 
fications and indicated on wiring 
plans. The system to be wired and 
installed in accordance with the manu- 
facturer’s specifications, and left in 
first class operating condition. 


Operatien 


A. Non-code, open-circuit, non- 
supervised system: At each stairway, 
exit and other locations shown on 
plans there shall be a non-code break- 
glass fire alarm station. At each loca- 
tion where shown there shall be a 
bell (or horn). Breaking the glass in 
any station shall cause all sounding 
devices to operate continuously until 
the glass has been replaced in the 
station which initiated the alarm. It 
shall also be possible to transmit a 
test signal from any station by open- 
ing the front cover by means of a key. 

B. Non-code, closed-circuit, super- 
vised system: At each stairway, exit, 
and other locations shown on plans 
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there shall be a non-code break-glass 
fire alarm station. At each location 
where shown there shall be a bell (or 
horn or siren). Breaking the glass 
in any station shall cause all sounding 
devices to operate continuously until 
the glass has been replaced in the 
station which initiated the alarm. It 
shall also be possible to transmit a 
test signal from any station by open- 
ing the front cover by means of a 
key. The stations and the sounding 
devices shall be connected to a con- 
trol panel which shall permit a small 
supervisory current to pass through 
the entire system. A trouble bell shall 
also be provided and shall sound con- 
tinuosuly in the event of interruption 
of the operating current, or a break 
in the system wiring or connections. 

C. Master-code, closed-circuit, su- 
pervised system: At each stairway, exit 
and other locations shown on plans, 
there shall be a non-code break-glass 
fire alarm station. At each location 
shown there shall be a bell (or horn). 
Breaking the glass in any station shall 
cause the master-code mechanism on 
the contro] panel to trip and trans- 
mit a common code on all sounding 
devices in the system. It shall also 
be possible to transmit a test signal 
from any station by opening the front 
cover by means of a key. The sta- 
tions and the sounding devices shall 
be connected to a control panel which 
shall permit a small supervisory cur- 
rent to pass through the entire sys- 
tem. The trouble bell shall sound 
continuously until the glass is re- 
placed in the station which initiated 
the alarm, and the master code mech- 
anism has been rewound. The trouble 
bell shall also operate continuously in 
the event of interruption of the op- 
erating current, or a break in the sys- 
tem wiring or connections. 

D. Plain-code, closed-circuit, super- 
vised system: At each stairway, exit 
and other locations shown on plans 
there shall be a plain-code, closed-cir- 
cuit, general alarm type fire alarm 
station. At each location shown there 
shall be a bell (or horn). Pulling and 
releasing the lever of any station shall 
cause the code number of that sta- 
tion to be sounded on all signal de- 
vices in the system. The stations and 
the sounding devices shall be con- 
nected to a control panel which shall 
permit a small supervisory current to 
pass through the entire system. It 
shall be possible to make a single tap 
test, and a silent running test on anv 
station by inserting a key into an 
opening provided’ therefore, and turn- 
ing it in either of two directions. The 
bell shall sound in the event of inter- 
ruption of current or a break in the 
system wiring or connections. 
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E. Double-code, group, closed-cir- 
cuit; supervised system: At each stair- 
way, exit and other locations shown 
on plans of the main building there 
shall be a double-code, closed-circuit 
fire alarm station. At each location 
shown there shall be a local or gen- 
eral alarm bell (or horn). In the serv- 
ice and employees buildings there shall 
be the same type of stations and 
sounding devices. Pulling and releas- 
ing the lever of a station in the main 
building shall cause the simultaneous 
transmission of two separate and dis- 
tinct codes. One set of codes shall 
be used to operate the local alarm 
sounding devices in the main building, 
while the other set of codes shall be 
used to operate the general alarm 
sounding devices in the service and 
employees buildings. Stations located 
in the service and employees buildings 
shall operate all local alarm sounding 
devices in the building where the 
alarm originates, and in addition op- 
erate all general alarm sounding de- 
vices in the other service and em- 
— buildings and also in the main 
building. The stations and sounding 
devices in each building shall be con- 
nected to a separate group type con- 
trol panel located in its respective 
building which shall permit a small 
supervisory current to pass through 
the entire system. It shall be possible 
to make a single tap test, and a silent 
running test on any station by insert- 
ing a key into an opening provided 
therefor, and turning it in either of 
two directions. The trouble bell shall 
sound at each control panel affected 
and operate continuously in the event 
of interruption of the operating cur- 
rent or a break in the system wiring 
or connections. A permanent record 
of each alarm shall be made on a 
punch ~ 90g located near the con- 
trol panel in the main building, to- 
gether with the time of the day trans- 
mitted. This shall be accomplished 
by an automatic time stamp intercon- 
nected with the punch register. 

F. Coded pre-signal, closed-circuit, 
supervised system: At each stairway, 
exit and other locations shown on 
plans there shall be a coded pre-signal, 
closed-circuit fire alarm station. At 
each location shown there shall be 
a general alarm bell or a pre-signal 
bell or chime as indicated. Pulling 
and releasing the lever of the station 
shall cause the code number of that 
station to be sounded on all pre-signal 
sounding devices only. Inserting a 
special general alarm plug in an open- 
ing provided therefor on the face plate 
containing the pull lever, and then 
pulling and releasing the lever, shall 
cause the code number of that sta- 
tion to sound on all signal devices, 
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both pre-signai and general alarm 
throughout the system. The stations 
and sounding devices shall be con- 
nected to a control panel which shall 
permit a small supervisory current to 
pass through the entire system. It 
shall be possible to make a single tap 
test, and a silent running test on any 
station by inserting a key into an 
opening provided therefor, and turn- 
ing it in either of two directions. The 
trouble bell shall sound continuously 
in the event of interruption of the 
operating current, or a break in the 
system wiring or connections. 

G. Coded shunt non-interfering, 
closed-circuit, supervised system: At 
each stairway, exit and other locations 
shown on plans there shall be a coded 
shunt non-interfering fire alarm sta- 
tion. At each location shown there 
shall be a bell (or horn). Pulling and 
releasing the lever of the station shall 
cause the code number of that sta- 
tion to be sounded on all signal de- 
vices in the system. The shunt non- 
interference feature shall function to 
insure that when a station is operating, 
no other station, electrically farther 
away from the control panel, shall 
interfere with its operation. The sta- 
tions and sounding devices shall be 
connected to a control panel, which 
shall permit a small supervisory cur- 
rent to pass through the entire sys- 
tem. It shall be possible to make a 
single tap test, and a ‘silent running 
test on any station by inserting a key 
into an opening provided therefor, 
and turning it in either of two direc- 
tions. The trouble bell shall sound 
continuously in the event of inter- 
ruption of the operating current or a 
break in the system wiring or con- 
nections. 

H. Coded positive non-interfering, 
closed-circuit, supervised system: At 
each stairway, exit and other locations 
shown on plans there shall be a coded, 
positive non-interfering fire alarm sta- 
tion. At each location shown there 
shall be a bell (or horn). Pulling and 
releasing the lever of the station shall 
cause the code number of that station 
to be sounded on all sounding devices 
in the system. The positive non-in- 
terfering feature shall function to in- 
sure that when a station is operating, 
no other station shall interfere with 
its proper transmission of impulses. 
Should two or more stations be pulled 
at or about the same time, the sta- 
tion first securing the line will com- 
plete its code signal without inter- 
ference from subsequently operated 
stations. The stations and sounding 
devices shall be connected to a con- 
tro] panel, which shall permit a small 
supervisory current to pass through 
the entire system. The trouble bell 
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Riser layout plain code fire alarm system. 


shall sound continuously in the event 
of interruption of the operating cur- 
rent or a break in the system wiring 
or connections until the defect is 
remedied. It shall not be possible to 
silence the trouble bell except by a 
throw-over switch on the control panel 
which automatically transfers the 
trouble signal to a red lamp also lo- 
cated on the panel. Lamp is to remain 
lighted until the trouble is remedied, 
then switch is to be returned to its 
normal position. A record of all alarms 
shall be made on a punch register and 
the time of such alarm shall be im- 
printed on the register tape by means 
of an automatic time stamp. 

I. Coded auxiliarized, Municipal 
connected system: At each stairway, 
exit and other locations shown on 
plans there shall be a coded, auxiliar- 
ized fire alarm station. At each loca- 
tion there shall be a bell’ (or horn). 
Breaking the glass in the door and 
pulling and releasing the lever of the 
station shall cause the code number 
of that station to be sounded on all 
signal devices in the system, and trans- 
mit the alarm simultaneously to the 
City Fire Department by tripping a 
City Master Fire Alarm Station lo- 
cated in the switchboard operator’s 
office (or located on a pedestal on the 
street in front of the building). Inter- 
locking contacts shall be provided on 
the station to prevent false alarms from 
being transmitted to the municipal 
system. For fire drills it shall be neces- 
sary to first open the station door by 
means of a key. The pulling of the 
lever under this condition shall only 
cause the signal devices to operate 
within the confines of the building. 
A warning signal shall be given on 
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the control panel, immediatcly, when 
the glass is broken or when the door 
springs open on a station. ‘I he trouble 
signal continues to operate as long 
as a station door remains open after 
transmitting an alarm or a drill signal. 
The stations and the sounding devices 
shall be connected to a control panel, 
which shal] permit a small supervisory 
current to pass through the entire sys- 
tem. The system shall be double super- 
vised using distinctively toned trouble 
bells, two in number, each with pilot 
lamps and silencing switches. 

J. Non-code, automatic, closed-cir- 
cuit, supervised system: In all rooms, 
corridors, closets, shops, storerooms, 
attic and other locations shown on 
plans there shall be mounted on the 
ceilings (1) thermostatic detectors of 
the rate-of-rise and fixed temperature 
type, (2) thermostatic detector tubing, 
(1, 2) properly spaced and installed 
to result in maximum protection. in 
accordance with the Underwriters’ re- 
quirements. At each location shown 
there shall be a bell (or horn). In the 
event of a fire the rapid rise in tem- 
perature shall be automatically de- 
tected by the thermostatic clements, 
which in turn shall cause all sound- 
ing devices to operate continuously 
throughout the system. The thermo- 
static elements and the sounding de- 
vices shall be connected to a control 
panel which shall permit a small 
supervisory current to pass through 
the entire wiring of the system. The 
trouble bell shall sound continuously 
in the event of interruption of the 
operating current or a break in the 
system wiring or connections until 
the defect is remedied. The trouble 
signal shall include a transfer switch 
and a pilot light. It shall be possible 
to make periodic tests on the thermo- 
static elements whenever desired. 

K. Coded, automatic, closed-circuit, 
supervised system: In all rooms, cor- 
ridors, closets, shops, storerooms, attic 
and other locations shown on plans 
there shall be mounted on the ceilings 
(1) thermostatic detectors of the rate- 
of-rise and fixed temperature type, (2) 
thermostatic detector tubing, (1, 2) 
properly spaced and installed to result 
in maximum protection in accordance 
with the Underwriters’ requirements. 
At each location shown there shall 
be a bell (or horn), and an electrically 
tripped transmitter. In the event of 
a fire, the rapid rise in temperature 
shall be automatically detected by the 
thermostatic elements, which in turn 
shall cause a code signal to be sounded 
on all sounding devices, indicating 
the zone or section of the system in 
which the alarm originated. The ther- 
mostatic elements and the sounding 
devices shall be connected to a con- 
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trol panel (which may also contain 
the transmitters on smaller systems). 
A small supervisory current shall pass 
through the entire wiring system. ‘The 
trouble bell shall sound continuously 
in the event of interruption of the 
operating current or a break in the 
system wiring or connections, and 
when the transmitters require winding 
and until the trouble is remedied. ‘The 
trouble signal shall include a transfer 
switch and a pilot light. It shall be 
possible to make periodic tests on 
the thermostatic clements whenever 
desired. 


Equipment 


Aa. Install where shown a flush (or 
surface) non-code break-glass hammer- 
less fire alarm station, with hinged 
front door and lock with key arranged 
for making tests without breaking 
glass, and for easy replacement of the 
glass when broken. Flush station shall 
mount on standard outlet box with 
single gang cover. (surface station is 
provided with back-casting by manu- 
facturer) 

Ab. Install where shown on plans 
an underdome vibrating plunger type 
bell (4, 6 or 10 inch size), or heavy 
duty type vibrating horn of the single 
or double projector type as indicated 
by symbol. These signal devices shall 
all be wound for multiple operation. 

Ba. (Same as paragraph Aa.) 

Bb. Install where shown an under- 
dome vibrating plunger type bell (4, 
6 or 10 inch size), or heavy duty type 
vibrating horn of the single or double 
projector type as indicated by symbol. 
These signal devices shall all be 
wound for series operation. 

Bc. Install where shown a closed- 
circuit fire alarm control panel in sur- 
face (or flush) wall type steel cabinet 
equipped with hinged door with lock 
and keys. Panel shall contain all neces- 
sary relays, meter, resistances, thermal 
cut-out, terminals and fuses for the 
control and supervision of the system. 
Panel shall be single supervised (unless 
double supervised is specified) and 
shall operate on 115/230 volts, 3 wire 
supply current. Panel shall contain 
number of bell and station circuits 
required. A trouble bell shall be pro- 
vided for external connection. 

Ca. (Same as paragraph Aa.) 

Cb. Install where shown an under- 
dome single stroke plunger type bell 
(4, 6 or 10 inch size) or heavy duty 
vibrating horns of the single or double 
projector type as indicated by symbol. 
These signal devices shall all be wound 
for series operation. 

Cc. Install where shown a closed- 
circuit fire alarm control panel of the 
master type in surface (or flush) wall 
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type steel cabinet equipped with 
hinged door with lock and keys. Panel 
shall contain all necessary relays, 
meter, resistances, thermal cut-out, 4 
round master code mechanism, termi- 
nals and fuses for the control and 
supervision of the system. Panel shall 
be single supervised (unless double 
supervised is specified) and shall op- 
erate on 115/230 volts, 3 wire supply 
current. Panel shall contain number 
of bell and station circuits required. 
A trouble bell shall be provided for 
external connection. 

Da. Install where shown a semi- 
flush (or surface or weatherproof) 
plain code, closed-circuit, pull lever, 
four round code type fire alarm station 
with break-glass (or open) door. Sta- 
tions shall be provided with a code 
wheel, coded as required. Facilities 
shall be included for making a single 
tap test and silent running test with 
key. Backbox to be provided by the 
manufacturer. 

Db. (Same as paragraph Cb.) 

Dc. (Same as paragraph Bc.) 

Fa. Install where shown a semi- 
flush (or surface or weatherproof) 
double code, closed-circuit, pull lever, 
four round code fire alarm station with 
break-glass (or open) door. Stations 
shall be provided with two code 
wheels, coded as réquired, two sets 
of contacts, and two sets of terminals. 
Facilities shall be included for making 
a single tap test and silent running 
test with key. Backbox to be provided 
by the manufacturer. 

Eb. (Same as paragraph Cb.) 

Ec. Install where shown in main 
building a closed-circuit master fire 
alarm control panel. In other build- 
ings install a closed-circuit local fire 
alarm control panel. Panels shall be 
mounted in surface (or flush) wall 
type steel cabinets equipped with 
hinged doors with lock and keys. 
Panels shall contain all necessary re- 
lays, meters, resistances, thermal cut- 
outs, terminals and fuses for the con- 
trol and supervision of the system in 
their respective areas. The system shall 
be single supervised (unless double 
supervised is specified) and shall op- 
erate on 115-230 volts, 3 wire supply 
current. Panels shall contain number 
of bell and station circuits required. 
Trouble bells shall be provided for ex- 
ternal connections. 

Fa. Install: where shown a_ semi- 
flush (or surface) pre-signal, pull lever, 
four round type fire alarm station with 
break-glass (or open) door. Stations 
shall be provided with one code wheel, 
coded as required. A jack shall be pro- 
vided on the pull lever plate for inser- 
tion of plug or key. Facilities shall be 
included for making a single tap test 
and silent running test with key. Back- 
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box for the installation to be provided 
by manufacturer. 

Fb. (Same as paragraph Cb.) 

Fc. (Same as paragraph Bc.) 

Ga. Install where shown a semi- 
flush (or surface or weatherproof) 
plain code, shunt non-interfering, 
closed-circuit, pull lever, four round 
codetype fire alarm station with break- 
glass (or open) door. Station shall be 
provided with a code wheel, coded as 
required, and with shunt circuit con- 
tact springs. Facilities shall be in- 
cluded for making a single tap test and 
silent running test with key. Backbox 
to be provided by the manufacturer. 

Gb. (Same as paragraph Cb.) 

Gc. (Same as paragraph Bc.) 

Ha. Install where shown a semi- 
flush (or surface or weatherproof) posi- 
tive non-interfering, closed circuit, pull 
lever, four round code type fire alarm 
station with break-glass (or open) door. 
Stations shall be provided with a code 
wheel, coded as required and non-inter- 
ference coil and contact springs. Back- 
box to be provided by the manu- 
facturer. 

Hb. Install where shown an under- 
dome, single stroke, electro-mechanical 
bell with 10 inch gong suitable for op- 
eration on a normally closed-circuit of 
100 to 110 milliamperes direct current. 
Bells to have prewound mechanism, 
capable of striking not less than 500 
blows on one winding. At the location 
of the punch register install a 6 inch 
back-stroke tapper bell, wall mounting 
type to operate on same current re- 
quirements. 

He. Install where shown a closed- 
circuit fire alarm panel in surface 
(flush or free-standing) steel cabinet, 
having hinged doors with lock and 
keys, Panel shall contain all necessary 
apparatus for the operation and super- 
vision of the complete system, com- 
prising the proper number of loops 

for the stations and bells. Each loop 
shall have its own set of instruments 
and arranged to entirely remove a loop 
from the circuit without affecting the 
remainder of the system. Provide 
double supervision for the circuits 
complete with trouble bells with pilot 
lights and silencing switches. 

Ia. Install where shown a semi-flush 
(or surface or weatherproof) auxiliary, 
closed-circuit, pull lever, four round 
code type fire alarm stations with 
break-glass door. Stations shall be pro- 
vided with a code wheel, coded as re- . 
quired and with municipal alarm inter- 
locking contacts for sending an alarm. 
A cylinder lock shall be provided on 
the door to permit fire drills without 
sending alarms to the municipal sys- 
tem. Backbox to be provided by the 
manufacturer. 

Ib. (Same as paragraphs Cb. or Hb.) 


Ic. Install where shown a closed- 
circuit double supervised fire alarm 
control panel in surface (or flush) wall 
type steel cabinet equipped with 
hinged door with lock and keys. Panel 
shall contain all necessary relays, met- 
ers, resistances, thermal cut-out, term- 
inals and fuses for the contro] and 
supervision of the interior system, and 
a special switch and separate terminals 
for connection to the municipal sys- 
tem. Panel shall operate on 115-230 
volts 60 cycle a-c, 3 wire supply cur- 
rent. Panel shall contain number of 
bell and station circuits required. ‘I'wo 
trouble bells shall be provided for ex- 
ternal connections together with 
trouble pilot lights and _ silencing 
switches. 

Ja. Install where shown thermo- 
static detectors of the rate-of-rise and 
fixed temperature type with open-cir- 
cuit contacts and mounted on round 
outlet boxes and covers, for operation 
on 165 degrees Fahrenheit. (2) 
thermostatic detector non-corrosive 
metal tubing with fitting and fastening 
facilities. 

Jb. (Same as paragraph Bb.) 

Jc. (Same as paragraph Bc.) 

Ka. (Same as paragraph Ja.) 

Kb. (Same as paragraph Bb.) 

Ke. Install where shown ‘a semi- 
flush (or surface) closed-circuit, com- 
bination pull lever and electrically 
tripped transmitter with break-glass 
door with four round code movement. 
Stations shall be provided with a code 
wheel, coded as required, and a trip 
coil. Backbox to be provided by the 
manufacturer. 

Kd. (Same as paragraph Bc. when 
electrically tripped stations are used. 
Same as paragraph Cc. if electrically 
tripped movement is on control panel) 


Special Features 


(D, E, F, G, H, I, K) Install where 
shown on plans a punch register, take- 
up reel and automatic time stamp 
mounted on shelf with overall enclos- 
ing glass cover and supported on metal 
brackets. Stamping coil of time stamp 
to operate on 115 volts 60 cycle a-c. 
Clock to operate from an a-c synchro- 
nous motor on same voltage. (Time 
stamp may also operate from a master 
clock system as described in 7.20, Elec- 
tric Clock Systems). 


Terminal Strip Cabinets 


Install where shown a flush steel 
cabinet with hinged doors equipped 
with lock and keys. The terminal 
strips shall have sufficient pairs of 
terminals for all conductors plus ten 
percent spares. Terminal strips shall 
be mounted on a sheet of insulating 
material. 


Lightning Protection 


Install in each building where over- 
head lines enter, lightning protectors 
on each line, and enclose same in sur- 
face steel cabinet. 


Operating Current 


The system shall operate from (A) a 
transformer having a capacity of—— 
watts (based on 15 va. for each sound- 
ing device), (A,B,C,D,E,F,G,IJ,K) 
115 volts 60 cycle a-c, (H) a dry plate 
rectifier power supply with stand-by 
storage battery of proper voltage and 
current output mounted on battery 
rack, (A,B,C,D,E,F,G,H,LJ,K) con- 
nected directly to a separate circuit 
from the nearest lighting panel. 

Install where shown a cut-out box, 
surface type of steel construction with 
hinged door with lock and keys. This 
cabinet shall contain the proper size 
fuse for each “hot wire” and provided 
with a solid neutral. Door shall be 
finished in red and stenciled with the 
wording “Fire Alarm”. 

Wiring 

All wiring shall be run in approved 
conduit in the same manner as for 
the lighting system. The wires shall 
be color-coded and rubber covered. 
Feeder wires to control panels shall be 
No. 10 B & S gauge. All wires to fire 
alarm stations shall not be smaller 
than No. 14 B & S gauge. All wires 
to fire alarm sounding devices shall not 
be smaller than No. 14 B & S gauge 
(on large projects No. 12 B & S 
gauge). (A) Number of wires on 24 
volt system between relay and sound- 
ing devices and stations 3. On trans- 
former or 115 volts 2 wires to first 
sounding device and station, 3 there- 
after. (B,C,D) Number of wires from 
control panel to combination of 
sounding devices and stdtions 4. 
(E,F,G,I) Number of wires between 
control panel and combination of 
sounding devices and stations 6. (H) 
Number of wires between control 

panel and series of sounding devices 
and stations 2. (J,K) Number of 
wires between control panel and 
thermostatic detectors 2. 
Finish 

The finish of all fire alarm stations, 
bases of sounding devices and cabi- 
nets with control — terminal 
strips, fuses and lighting protectors 
shall be “fire alarm red” unless other- 
wise noted. Gongs of bells to be dull 
black unless other wise noted. Sta- 
tions in main lobbies shall be of cast 
bronze. Bells in main lobby shall be 


installed behind flush bronze grille, 
design to be selected by the Architect. 
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7.17 PUBLIC TELEPHONE 
SYSTEM 


. Single station. 


. Main 
sions. 


station, one or two exten- 


. Private branch exchange. 


. Automatic private branch  ex- 


change. 


. Distribution system, multiple occu- 
pancy building. 


OVERHEAD SERVICE 
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‘Contractor to provide 4" 
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on electrical system | 
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General 


Furnish and install a conduit sys- 
tem for the public telephones as rec- 
ommended and specified by the (name 
of local public telephone company) 
and described in these specifications 
and indicated on wiring plans. 


Description 


A. Single station: Install complete 
conduit and wiring system for one 
desk type telephone. 

B. Mam station, one or two exten- 


sions: Install complete conduit and 
wiring system for three desk type tele- 
phones, with trunk and switching keys 
mounted in base. Any telephone to 
be capable of answering incoming calls 
and transferring them to any other in 
the system. 

C. Private branch exchange: Install 
complete conduit and wiring system 
for a manual type telephone switch- 
board in receptionist room and exten- 
sions therefrom to all desk type and 
wall type telephones. This shall in- 
clude necessary terminal strip cabinets, 
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conduit 


Service conduit 
must be grounded 


/2" dimension must be in line with conduit runs F back 
board required if cabinet is mounted on plaster brick or 
cement. One protector is required for each te/ephone 
line 


The protector should be located as near the service 
entrance as possible. /t shou/d a/so be located so that 
the grounding media approved by the Netional Electrical 
Code are reasonably available. 


The protector should be accessible at all times 
Locked rooms are not suitable locations 


Biz-€ 

Poir or triple wire 
1 and 2 

3 and 4 “ 


5 


OF CONDUIT 


Size of conduit 


Typical telephone raceways required in residences. 
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ground wire connections and _protec- 
tors. 

D. Automatic private branch ex- 
change: Install complete conduit and 
wiring system for an automatic ex- 
change system. All wires shall termi- 
nate in the machine room and extend 
to the telephone wire racks adjacent 
to the machine switching apparatus. 
Conduit and wires shall also be pro- 
vided for rectifiers, batteries, chargers, 
etc. and extended to terminal strip 
cabinets and telephone outlets, ground 
wire connections and protectors. 

E. Distribution system, multiple oc- 
cupancy building: Install complete con- 
duit and wiring system for the trunk 
lines from the service entrance to the 
terminal cabinets on designated floors, 
and extend from these points to the 
tenants premises. Provide underground 
conduit from the building to a point 
in the street designated by the tele- 
phone company. 


Terminal Strip Cabinets 


These cabinets shall be supplied 
and installed as required by the tele- 
phone company less terminal strips, 
however, they must be of proper size 
and have the proper gutter require- 
ments. 


1.18 WATCHMAN’S TOUR 
SYSTEMS 


A. Compulsory recorded tour. 
B. Supervisory proprietory tour. 
C. Central station. 


General 


Fumish and install a (trade name 
and/or number) watchman’s tour sys- 
tem as manufactured by (name of 
manufacturer) and described in these 
specifications and indicated on wiring 
plans. The system to be wired and 
installed in accordance with the man- 
ufacturer’s specifications and left in 
first class operating condition. 


Operation 


A. Compulsory recorded tour system: 
At each location shown on plans there 
shall be a watchman’s tour station. 
The first and last stations of each tour 
shall be electrical transmitters, all 
others between these two points are to 
be of the mechanical type. In super- 
intendent’s office install a paper tape 
printing recorder. Operation of the 
first electrical transmitter by inserting 
a special key shall cause to be printed 


in the recorder a designation for the 
“Start” of the tour. The key shall be 
so arranged that it will only operate 
in sequence from one station to the 
other, and shall be “set up” when in- 
serted in one station to fit into the 
following station. The key when in- 
serted in the last electrical transmitter 
shall record the “Finish” of the tour. 
B. Supervisory proprietory tour sys 
tem: At each location shown on plans 
there shall be a watchman’s tour sta- 
tion. All stations are provided with a 
jack and pilot lamp. In guard’s room 
install a supervisory desk with record- 
ing and communication facilities. A 
handphone with cord and heavy duty 
plug, dummy plug and leather carry- 
ing case shall be provided for each 
guard. The guard on each tour nor- 
mally inserts the dummy plug in every 
station consecutively. This causes an 
indicating drop on an annunciator at 
the desk to come into view for each 
station, and also records the time of 
the visit on a chart. The guard may 
converse with the chief guard from 
every outlying station by connecting 
the handphone. The chief guard may 
call a guard on a tour by operating a 
tour control key at the desk which 
lights all pilot lamps on the stations 
for that tour. The guard answers the 
chief guard by connecting the hand- 


* phone. 


C. Central station system: (Similar to 
system A. except that the recording 
is transmitted to a central station oper- 
ating company.) 


Equipment 

Aa. Install at the first and last stations 
in the tour an electrically operated 
transmitter consisting of clock mech- 
anism and contact springs mounted 
behind faceplate having an opening 
for insertion of tour key. At all other 
locations install an intermediate me- 
chanical station. Provide one tour key 
for each guard or tour. 

Ab. Install in superintendent’s office 
a metal case tour recorder with syn- 
chronous motor driven clock and 
magnetically operated printing mech- 
anism complete with paper tape and 
rollers. Recording shall indicate 
“start” or “finish” of tour, and time 
of visit. Each tour shall have separate 
terminal connections. 

Ba. At each location shown install a 
watchman’s station consisting of a cast 
metal plate having mounted thereon 
a heavy duty jack and a bullseye with 
lamp and receptacle complete with 
backbox. 

Bb. In guard room install a metal 
desk with turret having mounted 
thereon a central panel with an elec- 


trical resct annunciator equipped with 
——~—drops (name number based on one 
drop for each station on a tour), route 
control keys and pilots, loudspeaker 
and handphone with cord and plug. 
lhe left hand panel shall contain the 
synchronous motor driven chart re- 
corder. The right hand panel shall 
contain the charging meter and con- 
trol equipment for the battery. The 
lower rear section shall contain all 
terminal strips for the circuit wiring. 
Bc. In machine room in basement in- 
stall a complete storage battery and 
rack with dry plate rectifier charger ar- 
ranged for trickle and booster charg- 
ing. The voltage and the size of the 
battery cells shall be as recommended 
by the manufacturer of the system for 
use in service. 

Ca. (Same as paragraph Aa.) 

Cb. Install in superintendent’s office 
a metal cabinet with hinged door and 
equipped with lock and keys. This 
cabinet shall contain the central sta- 
tion transmitter complete with con- 
trol and test equipment and terminal 
strips to extend wiring to exterior wir- 
ing. This cabinet shall be installed in 
accordance with the requirements of 
the central station operating company. 


Terminal Strip Cabinets 


Furnish and install where shown on 
plans, flush steel cabinets w&h hinged 
doors equipped with lock and keys. 
The terminal strips shall have sufh- 
cient pairs of terminals for all conduc- 
tors plus ten percent spares. Terminal 
strips must be mounted on a sheet of 
insulating material. 


Operating Current 


The system shall operate from (A) 
115 volts 60 cycle a-c, (B) storage bat- 
tery with voltage and current output 
in accordance with the manufacturer's 
recommendation, (C) central station 
operating company’s source of current, 
(A, B) derived from separate circuit 
from nearest lighting panel. 


Wiring 

All wiring shall be run in approved 
conduit in the same manner as for the 
lighting system. The wires for the 
signal circuits shall be color-coded and 
rubber covered. (A) 2 No. 14B &S 
gauge, (B) Section and common signal 
wires No. 16 B & S gauge with tele- 
phone wires twisted No. 19 or No. 22 
B & S gauge, (C) wiring as recom- 
mended by the central station operat- 
ing company. 
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1.19 IN AND OUT REGISTER 
SYSTEMS 


A. Magnetic drop annunciator. 

B. Lamp annunciators, entrance and 
office registers. 

C. Lamp annunciators, with message 
feature. 

D. Lamp annunciators, two entrances. 


General 


Furnish and install an (trade name 
and/or number) In and Out register 
system as manufactured by (name of 
manufacturer) and described in these 
specifications and indicated on wiring 
plans. The system to be wired and 
installed in accordance with the manu- 
facturer’s specifications, and left in 
first class operating condition. 


Operation 


A. Magnetic drop annunciator sys- 
tem: In corridor near entrance where 
shown there shall be an entrance regis- 
ter pushbutton plate. Adjacent to 
the telephone switchboard operator 
there shall be an annunciator of the 
electric reset type. Upon entering the 
building, a member of the staff shall 
operate the “On” button at the en- 
trance register which shall cause a cor- 
responding electric reset drop in the 
annunciator to come into view. The 
drop remains in this position until 
the associated “Off” button is oper- 
ated and results in resetting the drop. 

B. Lamp annunciators, entrance 
and office register system: In corridor 
near main entrance as shown there 
shall be an entrance register of the 
lamp type with an illuminated name 
compartment and a control switch for 
each member of the staff. In the tele- 
phone switchboard room there shall be 
a similar unit, an office register, with 
an illuminated cardholder less control 
switch for each member of the staff. 
Operation of a switch on the entrance 
register shall illuminate the adjacent 
lamp compartment and will also 
illuminate the associated name com- 
partment on the office register. Lamps 
at both points remain lighted until the 
control switch on the entrance register 
has been returned to its original posi- 
tion. 

C. Lamp annunciators, with mes- 
sage feature system: In corridor near 
main entrance as shown there shall be 
an entrance register of the lamp type 
with an illuminated name compart- 
ment and a control switch for each 
member of the staff. In the telephone 
switchboard room there shall be an 
ofice register with an illuminated 
name compartment and a _ control 
switch for each member of the staff. 
In the machine room located in the 
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basement there shall be a flasher con- 
trol cabinet to operate with the sys- 
tem. Operation of a switch on the 
entrance register shall illuminate the 
adjacent lamp compartment and will 
also illuminate the associated name 
compartment on the office register. 
These lamps shall light steadily until 
the operator actuates the switch on the 
same circuit, when the lamps flash at 
regular intervals. Lamps at both 
points remain lighted until the control 
switch on the entrance register has 
been returned to its original position. 
The operator shall be able to operate 
a control switch and prepare the 
circuit prior to the switch being actu- 
ated in the entrance register, however, 
the lamps will not flash until the asso- 
ciated switch in the entrance register 
is placed in the “On” position. 

D. Lamp annunciators, two entr- 
ance system: In corridor near main 
entrance, and in corridor near rear 
entrance as shown there shall be an 
entrance register of the lamp type with 
an illuminated name compartment 
and a control switch for each member 
of the staff. In the telephone switch- 
board room there shall be a similar 
unit, an office register with an illumi- 
nated name compartment less switch 
for each member of the staff. Oper- 
ation of a switch at either entrance 
will illuminate the adjacent name com- 
partment at each entrance and the 
associated name compartment in the 
office register. Lamps at all three 
points remain illuminated until either 
entrance register switch associated with 
these lamps have been operated. 


Equipment 

Aa. Install near entrance where 
shown a flush (or surface) entrance 
register pushbutton plate consisting of 
two pushbuttons for each person, one 
with white center to indicate “In”, 
one with black center to indicate 
“Out’’. The capacity shall be for .... 
(state number) persons. Each pair of 
pushbuttons shall have a cardholder 
for inserting an engraved plastic plate 
with person’s name. Front plate shall 
be of heavy steel construction, hinged 
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on a frame and equipped with lock 
and keys. Connections from push- 
buttons shall be cabled to terminal 
strip which shall be fastened to rear 
of backbox. 

Ab. Install in telephone switch- 
board room where shown a flush (or 
surface) electric reset annunciator with 
indicator and cardholder for each 
person. There shall be a total of— 
(state number) drops. Front plate 
shall be of heavy steel construction, 
hinged on frame and equipped with 
lock and keys. Connections from in- 
dicator drops shall be cabled to term- 
inal strip which shall be fastened to 
rear of backbox. 

Ba. Install near entrance where 
shown a flush (or surface) entrance 
register consisting of a separate name 
compartment with receptacle, lamp 
and transparent engraved plastic name 
strip for each member of the staff. 
Adjacent thereto shall be mounted a 
single pole tumbler control switch. 
The capacity shall be for—(name num- 
ber) persons. Doors shall be fitted 
into bronze frame and each door shall 
be equipped with lock and keys. Name 
compartments and switches shall be 
mounted in bronze pierced doors. 
Backbox to be furnished by the manu- 
facturer. 

Bb. Install in telephone switch- 
board room where shown a flush (or 
surface) office register similar to the 
entrance register except that the con- 
trol switches are to be omitted. 

Ca. (Same as paragraph Ba.) 

Cb. Install in telephone switch- 
board room where shown a flush (or 
surface) office register consisting of a 
separate name compartment with re- 
ceptacle, lamp and transparent en- 
graved plastic name strip for each 
member of the staff. Adjacent 
thereto shali be mounted a three-way 
tumbler control switch. The capacity 
shall be for .... persons. Doors shall 
be fitted into bronze frame and each 
door shall be equipped with lock and 
keys. Name compartments and 
switches shall be mounted in bronze 
pierced doors. Backbox to be furnished 
by the manufacturer. 
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Cc. Install in machine room a flash- 
ing control panel enclosed in surface 
steel cabinet with hinged door 
equipped with lock and keys. The 
panel shall contain a silent mercury 
contact relay, an a-c synchronous 
motor with flashing device, terminal 
strip and a transformer to operate the 
complete system. 

Da. Install near main and _ rear 
entrances where shown a flush (or 
surface) entrance register consisting 
of a separate name compartment with 
receptacle, lamp and transparent en- 
graved plastic name strip for each 
member of the staff. Adjacent thereto 
shall be mounted a three-way tumbler 
control switch. The capacity shall be 
for .... persons. Doors shall be fitted 
into bronze frame and each door shall 
be equipped with lock and keys. Name 
compartments and switches shall be 
mounted in bronze pierced doors 
Backbox to be furnished by the manu- 
facturer. 


Db. (Same as paragraph Bb.) 


Operating Current 


The system shall operate from a 
transformer having a capacity of— 
watts (based on 4 watts per lamp and 
three-quarter total load) primary 115 
volts 60 cycle a-c. (A,B,C) secondary 
24 volts, (D) secondary 36 volts; 
(A,B,C,D) connected on a separate 
circuit from nearest lighting panel. 
Wiring 

All wiring shall be run in approved 
conduit in the same manner as for the 
lighting system. The wire shall be 
color-coded and rubber covered. 
Feeder wires (A) shall be No. 16 B & 
S gauge, (B,C,D) shall not be smaller 
than No. 14 B & S gauge. Section 
wires (A,B,C,D) shall be No. 16 B & S 
gauge. Number of wires between en- 
trance register and office register (A) 
2 for each drop plus 1 feeder wire, 
(B) 1 for each circuit plus 1 feeder 
wire from transformer to entrance 
register and 1 feeder wire from trans- 
former to office register, (C) 1 for 
each circuit plus 1 feeder wire from 
transformer to entrance register and 2 
feeders from transformer to office 
register plus 1 between flasher control 
cabinet and office register, (D) for 
each circuit plus 2 feeder wires from 
transformer to each entrance register. 


Finish 


The finish of (A) entrance register 
pushbutton plate and the office regis- 
ter annunciator shall be light ivory, 
(B,C,D) entrance and office registers 
shall be medium statuary bronze. (C) 
Finish of flasher control cabinet shall 
be dull black. 


1.20 ELECTRIC CLOCK 
SYSTEMS 


A. Synchronous, single motored 
clocks, no central control. 

B. Synchronous, single motored 
clocks, central control. 

C. Synchronous, dual motored clocks, 
central control (1) Manual (2) 
Automatic. 

D. Synchronous, single motored 
clocks, central control, hourly cor- 
rection. ‘ 

E. Master and secondary clocks. 

F. Electronic controlled clocks. 


General 


Furnish and install an (trade name 
and/or number) electric clock system 
as manufactured by (name of manu- 
facturer) and described in these speci- 
fications and indicated on wiring plans. 
The system to be wired and installed 
in accordance with the manufacturers 
specifications and left in first class 
operating condition. 


Operation 


A. Synchronous single motored 
clocks, no central control system: At 
each location where shown there shall 
be a single synchronous motored clock, 
connected on a separate circuit (or 
plugged into hanger receptacle) with 
not more than 25 connected thereto. 
All clocks shall operate individually 
from the ligthing circuit. Clocks shall 
be provided with a manual reset 
device. 

B. Synchronous single motored 
clocks, central control system: At each 
location where shown there shall be 
a single synchronous motored clock. 
In supervisor’s office there shall be an 
automatic contro] panel which shall 
correct the time on all clocks in the 
event of an interruption of current. 
Normally the clock operates from the 
motor at the standard speed. When 
an interruption has occurred the con- 
trol panel shall automatically connect 
the clock motors to a motor-generator 
set having an output of double the 
frequency and cause the clock motors 
to speed up upon the return of the 
current supply. When the correct 
time has been established the gener- 
ator is automatically disconnected and 
the clock motors operate at their 
normal speed. All clocks in the sys- 
tem shall be connected in multiple 
and the wires shall terminate in the 
control panel. 

C. Synchronous dual motored 
clocks, central control system: At each 
location where shown there shall be a 
synchronous motored clock with two 
motors. In supervisor’s office there 
shall be (1) a manual control unit, 


(2) an automatic control unit, (1,2) 
which shall correct the time on all 
clocks simultaneously, in the event of 
an interruption of current. Normally 
the clock movements operate on the 
standard speed motor. When clocks 
are “slow” the high speed motor ad- 
vances the clocks to the correct time. 
When the correct time has been estab- 
lished, the normal speed motors are 
returned to the circuit. 

D. Synchronous single motored 
clocks, central control, hourly correc- 
tion system: At each location where 
shown there shall be a single synchron- 
ous motored clock. In supervisor's 
office there shall be an automatic clock 
control panel, which shall correct the 
time hourly. Normally the clock move- 
ment operates from the motor at 
normal standard speed. When any 
clock is “fast” it is held at a designated 
point until all other clocks advance to 
the same time, then all clocks advance 
in unison. When any clock is “slow” 
it is speeded up until it reaches a 
designated point and then it advances 
with all other clocks which were held 
immobile. 

FE. Master and secondary clock sys- 
tems: At each location where shown 
there shall be a secondary minute im- 
pulse clock. In supervisor’s office 
there shall be a master clock which 
shall transmit electrical impulses once 
each minute to all secondary clocks, 
time stamps and card time recorders 
and advance them one minute at a 
time under normal conditions. ‘The 
master clock shall correct the secon- 
dary clocks once each hour at some 
pre-determined point, whether “fast” 
or “slow”. ; 

FE. Electronic controlled clock sys- 
tem: At each location where shown 
there shall be an electronic controlled 
secondary clock. In supervisor’s office 
there shall be an electronic master 
clock which shall transmit radio im- 
pulses once each hour to all secondary 
clocks. Upon receipt of the hourly 
supervisory impulse, each secondary 
clock initiates its own self-corrective 
cycle, whether “fast” or “slow”. The 
high frequency current shall be trans- 
mitted from the master clock to fixed 
frequency electronic receivers in the 
secondary clocks over direct wire con- 
nections fully metallic circuit. (The 
secondary clocks may also be con- 
nected at any outlet if desired. 


Equipment 


Aa. Install in each room a flush (or 
surface) synchronous motored a-c 
clock with single motor having a 12 
inch (or 10 or 15 inch) dial in round 
spun metal case with convex cover 
glass, complete with outlet box (or 
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hanger plate outlet with cord and 
plug). In corridors install a double 
face wall bracket mounting (or ceiling 
suspended) clock with 14 inch (or 18 
inch) dials in round spun metal case 
having metal bracket wall supports (or 
chain supports) with convex cover 
glasses complete with backbox. Clocks 
shall be equipped with manual reset 
device. 

Ba. (Similar to paragraph Aa. ex- 
cept that cords and plugs are omitted) 

Bb. In supervisor’s office install an 
automatic control panel complete with 
necessary relays, control and timing 
equipment for connecting and discon- 
necting the double frequency gener- 
ator. 

Bc. In machine room install a 
double frequency motor-generator 
mounted on shock absorbing base and 
fastened to floor. Motor skall operate 
from 115 volts 60 cycle a-c, generator 
shall have an output of 115 volts 120 
cycles a-c and shall have sufficient ca- 
pacity to supply current to the entire 
system. 

Ca. Install in each room a flush (or 
surface) synchronous motored a-c 
clock with two motors having a 12 
inch (or 10 or 15 inch) dial in round 
spun metal case with convex cover 
glass, complete with backbox. In cor- 
ridors install a double face wall bracket 
mounting (or ceiling suspended) clock 
with 14 inch (or 18 inch) dials in 
round spun metal case having metal 
bracket wall supports (or chain sup- 
ports) with convex cover glasses com- 
plete with backbox. 

Cb. In supervisor’s office install (1) 
a manual control plate having 
mounted thereon two tumbler 
switches, one for control of normal 
speed motors and one for control of 
high speed motors, (2) an automatic 
control panel in flush (or surface) 
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steel cabinet with hinged door 
equipped with lock and keys. The 
panel shall contain all control equip- 
ment for operating the normal and 
high speed clock motors. 

Da. Install in each room a flush (or 
surface) synchronous motored a-c 
clock with single motor and special 
traingear for changing speed of same. 
The size of the dial shall be 12 inch 
(or 10 or 15 inch) and shall be 
mounted in a round spun metal case 
with convex cover glass, complete with 
backbox. In corridors install a double 
face wall bracket mounting (or ceiling 
suspended) clock with 14 inch (or 18 
inch) dials in round spun metal case 
having metal bracket wall supports (or 
chain supports) with convex cover 
glasses complete with backbox. 

Db. In supervisor’s office install an 
automatic clock control panel consist- 
ing of selector, relays, timer, rectifier, 
transformer and terminals enclosed in 
surface steel cabinet with hinged door 
equipped with lock and keys. 

Ea. Install in each room a flush 
(or surface) magnet operated sec- 
ondary clock with 12 inch (or 10 or 
15 inch) dial, in round spun metal 
case with convex cover glass complete 
with backbox. In corridors install a 
double face wall bracket mounting (or 
ceiling suspended) clocks with 14 inch 
(or 18 inch) dial in round spun metal 
case with metal bracket supports (or 
clain supports) with convex cover 
glasses, complete with backbox. 

Eb. In supervisor’s office install a 
master clock with minute impulse 60 
beat Graham dead beat escapement 
movement magnet (or motor) wound, 
with mercurial (invar or bob) pendu- 
lum to keep correct time within 10 
seconds (bob 30 seconds) per month, 
12 inch dial, relavs for each secondary 
clock circuit of 25, with hourly cor- 
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rection equipment, all enclosed in 
surface (or flush) wood (or metal) case. 

Ec. In machine room install a 
stable vol rectifier having an out- 
put of 24 volts d-c with current sufh- 
cient to operate all clocks on the 
system. 

Fa. Install in each room a flush (or 
surface) electronic controlled  sec- 
ondary clock complete with receiving 
and amplifying: equipment and syn- 
chronous motor movement. Clocks 
shall have 12 inch (or 15 inch) dials, 
in metal cases with comvex cover 
glasses complete with backboxes. In 
corridors install double face bracket 
mounting (or ceiling suspended) clocks 
with 15 inch (or 18 inch) dials in 
metal cases with metal bracket sup- 
ports (or chain supports) with convex 
cover glasses, complete with backbox. 

Fb. In supervisor’s office install a 
master electronic clock with high-fre- 
quency transmitting equipment and 
selective corrective apparatus to regu- 
late secondary clocks and a synchron- 
ous motor for operating the traingear 
of the clock. This shall be enclosed 
in a metal case with convex cover glass 
and 12 inch (or 18 inch) dial. 


Terminal Strip Cabinets 


Furnish and install where shown 
on plans, flush steel cabinets with 
hinged doors equipped with lock and 
keys. The terminal strips shall have 
sufficient pairs of terminals for all con- 
ductors plus ten percent spares. Ter- 
minal strips must be mounted on a 
sheet of insulating material. 


Operating Current 


The system shall operate from 
(A,B,C,D,F) directly from 115 volts 
60 cycle a-c (E) a stable voltage recti- 
fier power supply having an output of 
24 volts d-c, (A,B,C,D,E,F) derived 
from a separate circuit from the near- 
est lighting panel. Circuit switch shall 
be appropriately marked or held to 
to prevent unnecessary or accidental 
operation. 

Wiring 

All wiring shall be run in approved 
conduit in the same manner as for 
the lighting system. The wiring to all 
clocks shall be No. 14 B & S gauge. 
(A,B,E,F) Two wires are required for 
the circuits. (CD) Three wires are 
required for the circuits. 

Finish 

All wood finishes of master clocks 
shall match surrounding woodwork. 
Metal cabinets shall be standard finish 
(or have prime coat). Clock cases 


shall be standard finish (or be finished 
as directed by the Architect). 
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7.21 NURSES’ CALLING 
SYSTEM 


Magnetic drop annunciator. 

Lamp annunciator. (1) Locking 
button. (2) Pull cord. 

. Emergency. (1) Locking button. 
(2) Pull cord. 

. Nurse-patient communication. (1) 
Portable speaker. (2) Wall speaker. 
. Psychiatric. 


= * SP 


General 


Fumish and install a (trade name 
and/or number) nurses’ calling system 
as manufactured by (name of manu- 
facturer) and described in these specif- 
ications and indicated on wiring plans. 
The system shall be wired and in- 
stalled in accordance with the manu- 
facturer’s specifications, and left in 
first class operating condition. 


Operation 


A. Magnetic drop annunciator sys- 
tem: At each bed there shall be a 
calling station with portable push- 
button. A patient desiring a nurse 
shall press the pushbutton which 
causes an electric reset drop to come 
into view in the annunciator located 
at the nurses’ station or chart room. 
At the same time there shall sound 
momentarily a buzzer in the annun- 
ciator. The buzzer may be sounded 
repeatedly if necessary. The drops 
remain in view until reset by a ‘als 
button on the annunciator. 

B. Lamp annunciator system: At 
each bed there shall be a calling sta- 
tion having a (1) detachable plug, cord 
and locking button, (2) toggle switch 
with pull cord and pendant. (1, 2,) 
A patient desiring a nurse shall (1) 
press the locking button, (2) pull the 
cord, (1, 2) which causes a lamp signal 
to light at the following locations: 
over the patient’s room door on cor- 
ridor side, directional pilots at inter- 
section of corridors, pilots or annun- 
ciators in diet kitchens and_ utility 
rooms, nurses’ station and supervisory 
office. In addition, stations in wards 
shall have bullseye lighted on calling 
station. Simultaneously there shall 
sound momentarily a buzzer in the 
pilot stations and annunciators except 
directional pilots. The buzzer may . 
sounded repeatedly by the patient if 
necessary. A cut-off switch shall be 
provided with each buzzer. All lamp 
signals shall remain lighted until the 
call is reset by the nurse at the bed- 
side. (1) Removal of the plug acci- 
dentally or otherwise shall light the 
same lamp signals as if the patient 
had pressed the calling button, and 
shall cause the buzzer to sound con- 
tinuously to signify that the station is 


out of service. To allow of removal 
of plugs when desired, the receptacle 
must also be provided with a switch 
so that all signals may be cancelled 
with the plug removed. It shall be 
impossible to replace plug with the 
switch in the “off” position. 

C. Emergency system: An emer- 
gency call shall be added to the stand- 
ard nurses’ calling system by providing 
a second (1) locking button, (2) tog- 
gle switch, (1, 2) on the wall plate 
of the calling station to summon 
assistance. By (1) pressing this but- 
ton, (2) operating this toggle switch, 
(1, 2) a red lamp shall light at the 
same points as the standard nurses call- 
ing system, and in addition to the clear 
lamps. A bell shall ring continuously 
and simultaneously in all pilot stations 
and annunciators equipped with buz- 
zers. All signals, both bells and lamps 
shall remain “on” until assistance ar- 
rives and the (1) emergency locking 
button, (2) emergency toggle switch, 
(1, 2) is reset. 

D. Nurse-patient communication: 
At each single or double bed there 
shall be an extension of the plate on 
the nurses’ call station which shall 
contain (1) facilities for a portable 
speaker-microphone, (1) screened flush 
speaker-microphone, (1, 2) A patient 
desiring a nurse shall (1) press the 
locking button, (2) pull the cord, (1, 
2) which causes a lamp signal to light, 
and buzzers to operate at the same 
points as the regular calling system, ex- 
cept at the nurses’ station annunciator 
which shall be replaced by a nurses’ 
station control keyboard unit and a 
power unit with amplifier. The con- 
trol keyboard shall be provided with 
two position switches for each pair of 
rooms, with individual lamp signals 
for each room, and a molded hand- 
phone for conversing with the patient. 
It shall also be possible for the nurse 
to listen in on any room for super- 
visory purposes. A switch shall be 
provided on each room speaker-micro- 
phone to insure privacy when desired. 

E. Psychiatric system: At the en- 
trance to each private room, ward and 
day room, there shall be a wall control 
station having a cylindrical lock switch. 
In the private rooms there shall be a 
wall station with pushbutton. In 
wards and day rooms there shall be 
two or more wall stations as shown. 
By inserting and turning a key in the 
lock of the corridor station an at- 
tendant shall cause a clear lamp to 
light at the following locations: over 
the patient’s room door corridor side, 
pilots or annunciators in the diet 
kitchens and utility rooms, nurses’ sta- 
tion and supervisor’s office. An at- 
tendant may summon assistance by 


operating a button in the room sta- 
tions, which shall cause to be lighted 
a red lamp at all points also equipped 
with clear lamps. In addition a bell 
shall ring in all pilot stations and an- 
nunciators. All signals, both bells and 
lamps shall remain “on” until assist- 
ance arrives and the wall control sta- 
tion is reset by means of a key. 


Equipment 

Aa. Install in all private rooms and 
wards a nurses’ calling station consist- 
ing of a single gang metal plate with 
receptacle mounted on a separate yoke 
and having a detachable two contact 
plug with a single six foot rubber cord 
and molded momentary contact pend- 
ant pushbutton. 

Ab. Install at nurses’ station on 
each floor a flush electric reset drop 
annunciator with metal trim and 
hinged door with lock. There shall be 
contained therein the necessary num- 
ber of drops for all private rooms and 
wards on the floor or section. A buz- 
zer shall be provided for an audible 
signal. A reset button shall be pro- 
vided on the annunciator for every ten 
drops. 

Ba. Install in all private rooms a 
nurses’ calling station consisting of 
single gang metal wall plate with (1) 
receptacle mounted on a separate yoke 
and having a detachable five way plug 
with a single cord and molded locking 
button, (2) toggle switch having five 
contacts and single pull cord with 
pendant. 

Bb. Install in all semi-private rooms 
where beds are not adjacent same type 
of stations specified for the private 
rooms. Where beds are adjacent pro- 
vide stations with (1) single plug with 
two six foot cords and two locking but- 
tons, (2) double pull cords and 
pendants. 

Bc. Install in all wards having three 
or more beds, stations similar to those 
specified for the private and semi- 
private rooms, except that a bullseye 
complete with lamp and receptacle is 
to be added. 

Bd. Install in all toilets, bathrooms 
und solariums a wall type cordless sta- 
tion on single gang metal plate. 

Be. Install on each open porch or 
balcony a station similar to that speci- 
fied for the private rooms except that 
it shall be weatherproof and be pro- 
vided with a screw-on cover to cover 
the receptacle, and a rubber gasket be- 
tween the station plate and the wall, 
complete with a cord 15 feet long. 

Bf. Install in operating rooms ex- 
plosion-proof calling stations, consist- 
ing of a special cast explosion-proof 
backbox and cover, with operating 
mechanism inside of the box. The 
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Layout nurses call system. 


station shall be operated by an exposed 
plunger on the front of the cover, so 
arranged that calls may be initiated or 
cancelled by the foot. Calls from the 
station shall sound all buzzers con- 
tinuously in addition to lighting the 
lamps until the call is cancelled. 

Bg. Install in the corridor over the 
door of each private room and ward, 
a dome type corridor lamp station. 
This station shall consist of a two 
gang metal plate having mounted 
thereon a translucent plastic dome 
covering a candelabra base receptacle 
and lamp. The dome shall be hinged 
and fastened to the plate by a snap 
catch. 

Bh. Install in the diet kitchens and 
utility rooms a pilot and buzzer station 
consisting of a three gang metal plate 
having mounted thereon a_ hinged 
translucent plastic dome similar to the 
corridor lamp station with the addi- 
tion of a buzzer and cut-off switch. 

Bi. Install in the diet kitchens and 
utility rooms a bullseve pilot and buz- 
zer station (use in lieu of dome type 
where sectional indications are desired) 
consisting of a metal plate having one 
bullseye indication for each ward on 
the floor and one common indication 
for all private rooms. In addition pro- 
vide a concealed buzzer and a cut-off 
switch. 

Bj. Install at the nurses’ station on 
each floor a flush lamp annunciator 
with metal trim and hinged door with 
lock. There shall be contained there- 
in the necessary number of lamps to 


provide one indication for every priv- 
ate room, ward, solarium and isolated 
toilet on the floor or section. Annun- 
ciator at the floor supervisor’s office is 
to be fully equipped for the entire 
floor. In addition provide a con- 
cealed buzzer with cut-off switch. 

Ca. (Add to paragraphs Ba. and 
Bb.) Emergency (1) calling button 
shall be added to this same plate and 
shall be of the five way cordless type, 
(2) toggle switch shall be placed adja- 
cent to the regular nurses’ call toggle 
switch, and the plate shall be increased 
to two gangs. 

Cb. (Add to paragraph Bc.) Emerg- 
ency (1) call button shall be placed 
adjacent to the regular nurses’ call sta- 
tion and shall be of the five way cord- 
less type, the plate shall be increased 
to two gangs, (2) toggle switch shall be 
placed adjacent to the regular nurses 
call toggle switch and the plate shall 
be increased to three gangs. 

Cc. (Add to paragraph Bd.) Emerg- 
ency (1) call button shall be added to 
the regular nurses’ call station and 
shall be of the five way cordless type, 
(2) toggle switch shall be placed adja- 
cent to the regular nurses’ call toggle 
switch and the plate shall be increased 
to two gangs. 

Cd. (Add to paragraph Be.) Emerg- 
ency feature similar to those provided 
for the toilets, bathrooms and solar- 
iums shall be added except that they 
shall be of the weatherproof type. 

Ce. (Add to paragrph Bg.) Emerg- 
ency red lamp added under dome. 


Cf. (Add to paragraph Bh.) Emerg- 
ency red lamp to be added under 
dome, and underdome bell to be 
mounted on plate. 

Cf. (Add to paragraph Bi.) Emer- 
gency red lamp to be added for each 
section, and underdome bell to be 
mounted on plate. 

Cg. (Add to paragraph Bj.) Emer- 
gency red lamp to be added for each 
clear lamp, and underdome bell to be 
enclosed inside annunciator. 

Da. (Add to paragraphs Ba. and 
Bb.) For nurse-patient communication 
add a four contact polarized molded 
receptacle on same plate. In addition 
provide a speaker-microphone of the 
permanent magnet type (1) in acous- 
tically treated portable cabinet with 
eight feet rubber cord and a four prong 
polarized plug, (2) behind an extended 
grilled plate. Privacy switch shall be 
mounted on (1) speaker cabinet), (2) 
speaker plate. 

Db. (Add to paragraph Bc.) For 
nurse-patient communication add to 
the wards stations the same equipment 
as for the private room stations. 

Dc. (Add to paragraph Bj.) For 
nurse-patient communication (elimin- 
ate lamp annunciator locate at nurses’ 
station a control keyboard consisting 
of a portable desk unit containing a 
jewel light for each room station, 
three-position switching keys for each 
pair of stations, telephone handset on 
cradle with press-to-talk switch, termi- 
nal strip connected to flexible cable 
attached to flush wall box with trim, 
amplifier, power supply unit and di- 
rectory strip. 

Ea. Install in corridor adjacent to 
private rooms, wards and dayroom 
doors a wall control station consisting 
of a two gang metal plate with a multi- 
contact magnetic switch and cylindri- 
cal lock mounted on a separate yoke. 
The lock shall be master-keyed. Fast- 
ening screws to be tamper-proof. 

Eb. Install inside of each private 
room a calling station consisting of a 
single gang metal plate with special 
momentary contact push button 
mounted on a separate yoke. Wards 
and dayrooms to have two or mote sta- 
tions as shown on plans. Fastening 
screws to be tamper-proof. 

Ec. Install in corridor over the door 
of each private room, ward and day- 
room a dome type corridor lamp sta- 
tion. This station shall consist of a 
two gang metal plate having mounted 
thereon a translucent plastic dome 
covering two candelabra base recep- 
tacles and two lamps, one red and one 
clear. The dome shall be hinged and 
fastened to the plate by a snap catch. 

Ed. Install in diet kitchens and util- 
ity rooms a pilot and bell station con- 
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sisting of a metal plate having 
mounted thereon a hinged translucent 
plastic dome covering two candelabra 
base receptacles and two lamps, one 
red and one clear together with an 
underdome bell. 

Ee. Install in diet kitchens and util- 
ity rooms a bullseye pilot and bell sta- 
tion (to be used in lieu of the dome 
type where desired to have sectional 
indications instead of one lamp of 
each color as indications for an entire 
floor) consisting of a metal plate hay- 
ing two bullseyes, one red and one 
clear, for each ward and dayroom on 
the floor, and two similar common 
bullseyes for all private rooms, to- 
gether with an underdome bell. 

Ef. Install at the nurses’ station on 
each floor a flush lamp annunciator 
with metal trim and hinged door with 
lock. There shall be contained therein 
the necessary number of red and clear 
lamps for each private room, ward and 
dayroom on the floor or section. In 
addition provide a concealed under- 
dome bell. 


Terminal Strip Cabinets 


Furnish and install where shown on 
plans, flush steel cabinets with hinged 
doors equipped with lock and keys. 


The terminal strips shall have suffic- | 


ient pairs of terminals for all conduct- 
ors plus ten percent spares. ‘Terminal 
strips must be mounted on a sheet of 
insulating material. 


Gang Plates 


All nurses’ calling system station 
plates shall be extended to include 
duplex convenience receptacles, tele- 
phone jacks, radio jacks and -bedside 
night light. The outlet boxes shall 
enclose these outlets and must contain 
barriers to separate the 115 volt outlets 
from the other outlets. 


Operating Current 

The system on each floor shall oper- 
ate from (A) a transformer having a 
capacity of 50 watts, (B, C, D, E) a 
transformer with a capacity of one- 


‘half total load, (A, B, C, D, E) 


primary 115 volts 60 cycle a-c, second- 
ary 24 volts connected on a separate 
circuit from the nearest lighting panel. 
It shall be enclosed in a flush venti- 
lated steel cabinet and the secondary 
shall be properly fused, (B2, C2) 115 
volts 60 cycle a-c connected from a 
separate circuit from the nearest light- 


ing panel. 
Wiring 
All wiring shall be run in approved 


conduit in the same manner as for the 
lighting system. The wires for the 
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signal circuits shall be color coded and 
rubber covered. (A, B, C, E) Risers 
and feeders No. 10 B & S gauge. All 
common wires on each floor or section 
No. 14 B & S gauge. All buzzer and 
point wires No. 16 B & S gauge. (B2, 
C2) All wires on each floor or section 
No. 14 B & S gauge. (D) All com- 
mon wires on each floor shall be No. 
14 B & S gauge. All common risers 
and feeders shall be No. 10 B & S 
gauge. Point wires No. 16 B & S 
gauge. Communication wires shall 
be No. 18 B & S gauge rubber covered 
twisted shielded pair. 


Finish 
All equipment plates and annuncia- 


tor trims shall be finished to match 
kardware or as instructed. 


1.22 ROOM AND OFFICE CALL 
SYSTEMS 


A. Office call. 
B. Office return-call. 


General 


Furnish and install a (trade name 
and/or number) call system as manu- 
factured by (name of manufacturer) 
and described in these specifications 
and indicated on wiring plans. The 
system to be wired and installed in 
accordance with the manufacturer's 
specifications and left in first class 
operating condition. 


Operation 
A. Office call system: At each loca- 


tion in general office and inside and 
outside of information office there 
shall be either a wall or a desk type 
buzzer as designated. In each private 
and information office there shall be 
a desk type pushbutton block with one 
or more buttons. Pressing a push- 
button in a private office shall sound 
an associated buzzer in the general 
office. Pressing of the pushbutton in 
the information office shall operate 
the door opener at the main entrance 
to the general office. Pressing a push 
button outside of the information 
office shall sound the buzzer inside of 
that office. At office boy’s desk there 
shall be an annunciator operated from 
pushbuttons in various departments 
as indicated. 

B. Office return-call system: At 
each location in general and in in- 
formation office there shall be cither 
a wall or a desk type buzzer with push- 
button as designated. In each private 
office there shall be desk type unit 
with one or more pushbuttons and a 
buzzer. On the outside of the infor- 
mation office there shall be.a push- 
button. Pressing a pushbutton in a 
private office shall sound a buzzer at 
a designated point in the gencral office. 
Pressing the pushbutton at the called 
station shall sound the buzzer at the 
calling station to indicate that signal 
has been received. Pressing the push- 
button outside of the information 
office shall sound the buzzer in that 
same room, while the pressing of the 
pushbutton at this point shall oper- 
ate the door opener at the main en- 
trance to the general office. At office 
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boy’s desk there shall be a return-call 
annunciator with an indicating drop 
and a pushbutton for each department. 
Pressing a button from a departmental 
treturn-call pushbutton and button sta- 
tion will operate a corresponding drop 
in the annunciator. Pressing the 
associated pushbutton at the annun- 
ciator will sound the buzzer in the 
calling station. 


Equipment 

Aa. Install at each wall location a 
flush non-contact buzzer mounted on 
a yoke and covered with a single gang 
metal plate. At desk locations the 
buzzer shall be of the desk mat type 
with 6 feet flexible braided cord and 
terminal block. Pushbutton blocks in 
private offices shall have required num- 
ber of pushbuttons and cardholders 
with 6 feet flexible braided cord and 
terminal block. Pushbutton outside 
of information office shall be of the 
ornamental surface type. Door opener 
on main door of office shall be of the 
mortise type and shall be fitted in flush 
with the door jamb. 

Ab. Install at office boy’s desk a 
flush (or surface) wall type electrical 
reset annunciator having — (name 
number) drops with necessary collec- 
tive reset pushbuttons (one fur each 
10 drops). A buzzer signal shall be 
enclosed therein. Front shall be 
hinged and equipped with lock and 
keys. 

Ba. Install at each wall location a 
flush return-call non-contact buzzer 
and button mounted on yoke and cov- 
ered with a single gang metal plate. 
At desk locations install desk mat 
with buzzer and buttons and 6 feet 
flexible braided cord and terminal 
block. Mats in private offices shall 
have required number of pushbuttons 
and cardholders with buzzer and 6 
feet flexible braided cord and terminal 
block. Pushbutton outside of infor- 
mation office shall be of the ornamen- 
tal surface type. Door opener on main 
door of office shall be of the mortise 
type and shall be fitted in flush with 
the door jamb. 

Bb. Install at office boy’s desk a 
flush (or surface) wall type electric re- 
set return-call annunciator having— 
(name number) drops and pushbut- 
tons with necessary collective reset 
push buttons (one for each 10 drops). 
A buzzer signal shall be enclosed 
therein. Front shall be hinged and 
equipped with lock and keys. 


Terminal Strip Cabinets 


Furnish and install where shown on 
plans flush steel cabinets with hinged 
doors equipped with lock and keys. 
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No. 18—1/64" R* No. 18—#;"R No. 16—1/64" R* No. 16—¥2" R 
No. Ap- Ap- Ap- Ap- 
Cond. | Over. | prox. | Con- | Over. | prox. | Con- | Over. | prox. | Con- | Over. | prox. | Con- 
Diam. | Area duit | Diam. | Area | duit | Diam. | Area | duit | Diam. | Area | duit 
Sq. in. | Size Sq..In. | Size Sq. In. | Size Sq. In. | Size 
10 9.49 | 0.188 y%" 0.61 | 0.292 | 1” 0.53 | 0.219 | 1” 0.65 | 0.330 | 1” 
20 0.63 | 0.314 i 0.80 | 0.503 | 1%” 0.69 | 0.377 | 144” 0.85 | 0.565 | 114’ 
30 0.74 | 0.322 1%" 0.94 | 0.691 | 14” 0.81 | 0.518 | 1%” 1.01 | 0.802 | 1%’ 
40 0.83 | 0.541 1%" 1.06 | 0.880 | 2” 0.92 | 0.668 | 14” 1.14 | 1.021 9” 
50 0.93 | 0.675 14" 1.18 | 1.094 | 2” 1.02 | 0.817 | 14” 1.27 | 1.254 | 2’ 
60 1.00 | 0.785 14” 1.28 | 1.288 | 2” 1.10 | 0.950 | 2” 4.38 | 1.492 | 216° 
70 1.10 | 0.950 9° 1.41 | 1.563 | 24” 1.21 | 1.147 | 2° 1.53 | 1.838 | 24” 
80 1.15 | 1.037 2” 1.48 | 1.720 | 24” 1.27 | 1.254 | 2” 1.60 | 2.011 | 3” 
90 1.21 | 1.147 ts 1.54 | 1.861 | 2” 1.32 | 1.367 | 2%” 1.67 | 2.191 | 3” 
100 1.28 | 1.288 i 1.66 | 2.168 | 3° 1.41 | 1.563 | 244” 1.79 | 2.513 | 3” 
125 1.40 | 1.539 2’ 1.82 | 2.592 | 3° 1.56 | 1.909 | 244” 1.96 | 2.974 | 344” 
150 . 1.54 | 1.861 2’ 1.99 | 3.110 | 34%” 1.70 | 2.260 | 3” 2.15 | 3.628 | 344” 
175 1.66 | 2.168 ud 2.14 | 3.596 | 344” 1.83 | 2.631 | 3° 2.31 | 4.163 | 4° 
200 1.77 | 2.458 - af 2.28 | 4,084 | 4° 1.95 | 2.984 | 34” 2.47 | 4.791 | 4° 
* Approved by special permission only. 
GROUPED SINGLE CONDUCTORS 
Insulation Insulation Insulation : 
R-32,R,RH,| TF, 1, TW, RF-64** Maximum Number Conductors in Conduit 
RW* RU* 
Size Mw % 1 1M|1%] 2 | 2%] 3 
AWG Ap- Ap- Ap- | in. in. in. in. | in. | in, | in. | in. 
Over. | prox. | Over. | prox. | Over.| prox. | Int. Int. Int. | Int. | Int. | Int. | Int. | Int. 
Diam. | Area | Diam. | Area | Diam. | Area | Area | Area | Area | Area | Area} Area} Area} Area 
Sq. In. In. Sq.in.|_.30 By | .86 | 1.50] 2.04} 3.36] 4.79} 7.38 
Sa. In. | Sq. In. | Sq. In. |Sq. In.| Sq. fn.[ Sq. In. Sq. In.{Saq. In. 
18 -146|] .0167} .106) .0088 7 12 20 35 49 80] 115) 176 
18 -100} .0079 14 24 42 73} 100} 165) 236) 364 
16 -158] .0196) .118] .0109 6 10 17 30 41 68 97; 150 
16 -113] .0100 12 19 33 58 79| 131] 186) 287 
14 .171] .0230) .131| .0135 4 6 5 10 18 25 40 59; 90 
12 -188] .0278| .148] .0172 3 5 8 15 21 35 50 77 
10 -242| .0460} .168] .0224 2 4 7 13 17 29 41 64 
8 -311| .0760) .228) .0408 1 3 4 10 17 25 38 
6 397} .1238| .323) .0819 1 1 3 a 6 9 15 23 
Combination of Conductors 
- Note: *In_ accordance with 
. 
** Approved by special 
1—WNo. 14 Equal to | 1—No. 18 or 1 No. 16) 3—No. 18 or 2 No. 16 permission. 
o— * o a . o— « «69g 6 «| 5— * oe4ge « 
3— 7 « 4—- « ««@ 3 oo « 8— = «« 7 oo oe Above sizes apply to 
ee = 2 iia 2) eee eee 2S 8 eB Cl straight runs or with nominal 
a = SF eee 2 So * eee me eeFlCU sets equivalent to not more 
a. SS Pee? ee eee ef than two quarter. 
PAGING SYSTEM CABLES 
No. 14-4" R No. 12—-4&" RK No. 14—4&" RL No. 12—#&" RL 
No. Ap- Ap- Ap- Ap- 
Cond.} Over. | prox. | Cond. | Over. | prox. | Cond. | Over. | prox. | Thick |Cond.. Over. prox. | Thick/Cond. 
Diam. | Area | Size | Diam.| Area | Size | Diam. | Area | Lead | Size |Diam.| Area | Lead} Size 
Sq. In. $a. In. Sa. In. Sq. ln. 
12 0.84) 0.554) 134"| 0.94"| 0.680) 134% 0.97") 0.738 #c"| 134"| 1.0510.864) &| 2° 
20 1.10] 0.950) 2° 1.197] 1.112] 2° 1.20% 1.130 &"| 2” 1.32/1.367 "| 2%" 
24 1.211 1.1471 2” 1.31°| 1.348] 2” 1.35°| 1.420 tx"| 236"| 1.4511.649] yl 236° 
... JULY, 1949 
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No. 18—1/64" RL* No. 189s" RL No. 16—1/64" RL* No. 16—ys" RL 
“4 Over. | Approx. | Thick | Conduit} Over. | Approx. | Thick | Conduit] Over. | Approx. | Thick | Conduit] Over. | Approx. | Thick | Conduit 
; Diam. Area Lead Size iam. Area Lead Size Diam. rea Lead ize Diam. Ff rea Lead Size 
2d Sq. In. Sa. In. Sa. In. Sq. tn. 
a 0.56] 0.2943 | 4/64"| 1° 0.69 0.377 | 4/64°| 1%°| 0.61 0.292 | 4/64"| 14° 0.73 0.416 | 4/64" 1%" 
- 0.70 0.385 | 4/64" 134" 0.90 0.636 | 5/64’ 14" 0.76 0.454 | 4/64” 14° 0.96 0.723 | 5/64” 14° 
3° 0.82] 0.598] 4/64°| 1° 1.05 0.864 | 5/64"| 9° 0.92 0.665 | 5/64"| 11%" 1.12 0.985 | 5/64” 2° 
- 0.94] 0.680] 5/64” 14” 1.17 1.076 | 5/64"| 9° 1.02 0.817 | 5/64"| 9° 1.28 1.288 | 6/64" 2" 
- 1.03 0.833 | 5/64"| 92” 1.32 1.367 | 6/64"| 92%" 1.12 0.985 | 5/64"| 9° 1.41 1.563 | 6/64” 24" 
1.10] 0.950] 5/64"°/ 9° 1.41 1.563 | 6/64"| 2" 1.20 1.130 | 5/64°}| 9” 1.51 1.791 | 6/64" 24" 
4 1.21 1.147 | 5/64"| 9° 1.55 1.885 | 6/64" | 2%’ 1.35 1.413 | 6/64°| 92%" 1.66 2.168 | 6/64" 3” 
3 1.29 1.304] 6/64"| 2° 1.61 2.035 | 6/64"| 3° 1.40 1.539 | 6/64"| 9%" 1.76 2.435 | 7/64" 3" 
L 1.33 1.390 | 6/64"°| 9%" 1.68 2.199 | 6/64"| 3° 1.46 1.673 | 6/64"| 9%"! 1.83 2.631 | 7/64" 3° 
a 1.42] 1.571] 6/64"| 2%" 1.82 2.592 | 7/64"| 3° 1.55 1.885 | 6/64" | 9214" 1.95 2.985 | 7/64" 34” 
a 1.54] 1.885 | 6/64°| 2%’ 1.98 3.063 | 7/64°| 3%" 1.69 2.246 | 6/64"| 3° 2.12 3.526 | 7/64” 3’ 
’ 1.68 | 2.199] 6/64"| 3° 2.15 3.628 | 7/64"| 344" 1.86 2.717 | 7/64"| 3° 2.34 4.304 | 8/64" 4’ 
: 1.82] 2.592] 7/64’ ib 2.33 4.265 | 8/64"| 4° 1.99 3.110] 7/64°| 33%’! 2.50 4.909 | 8/64" 4° 
1.93] 2.906] 7/64°| 3° 2.47 4.791 | 8/64"| 4° 2.11 3.495 | 7/64" 334° | 2.66 5.553 | 8/64" 4%" 
: * Approved by special permission only. 
“ | d PAIR TELEPHONE CABLE 
Si onl a a il Pairs No. 22 & 2 Pairs No. 18 Pairs No. 22 Only 
e e 2 Braided Leaded Braided Leaded 
o. 
Communication Pats Ap. ae = = 
Over. | prox. | Cond.| Over. | prox. | Cond.| Over. | prox. | Cond.| Over. | prox. | Cond. 
ae Diam. | Area | Size | Diam. | Area | Size | Diam. | Area | Size | Diam. rea | Size 
Wiring Data Sa. In. Sq. In. Sa. In. Sa. In. 
6 0.36} 0.102} 34%] 0.45) 0.159] %] 0.29! 0.066] 3%] 0.33] 0.086] 4%” 
Wire sizes, dimensions and race- 12 0.41] 0.132] %"| 0.50) 0.196] %*1 0.38] 0.113) 3%] 0.49] 0.139] » %° 
way data for types of conductors com- 16 0.50] 0.196] 3%] 0.59] 0.273} 1° | 0.42] 0.139] %*1 0.47| 0.1741 %° 
monly used on signal, alarm and com- m - 
ara 22 0.57} 0.255] 1 0.66] 0.342] 1° 0.49} 0.188} %"| 0.53] 0.220) 1 
munication systems. Systems operat- - - : ; 
ing at substantial voltages and cur- 32 0.62} 0.309] 1 0.71] 0.396] 1% 0.57| 0.953} 1 0.61] 0.292] 1 
rents derived from power or lighting A 0.74] 0.430] 1%"| 0.85] 0.567] 13%4"| 0.61] 0.299] 1° 0.66] 0.342] 1” 
circuits are subject to code rules. On 51 0.88} 0.608] 134°} 0.97] 0.739] 134%] 0.70] 0.385} 1%*| 0.76] 0.4544 1° 
low voltage circuits line drop may also 65 0.92] 0.665] 144°] 1.01] 0.809] 2” 0.76] 0.454) 14°} 0.83] 0.541] 1° 
become a critically important con- 15 0.95] 0.709] 134'| 1.03} 0.833] 9° 0.82| 0.598] 134°] 0.89] 0.699| 134° 
sideration. 85 0.98} 0.754) 135°] 1.07] 0.899] 9° 0.86} 0.581] 13%4°| 0.93] 0.679] 134° 
100 1.08} 0.9 2° 1.16] 1, ° 0.94] 0.694] 135"] 1.01] 0.8 14" 
SINGLE TELEPHONE CABLE *: es TI Bee Beams A nee 
125 1.18] 1.094] 9° 1.26] 1.247] 9° 1.01] 0.809] 134"} 1.08] 0.916] 2” 
Single No. 22 & 4 Single No. 18 150 1.27} 1.254] 2” 1.34] 1.410] 234°] 1.12] 0.985] 2° 1.18} 1.094] 9° 
~ Braided Leaded 175 1.37] 1.474] 234°] 1.44 1.624] 234°] 1.18] 1.094] 2° 1.25] 1.927] 9° 
Cond. Ap- Ap- 200 1.451 1.6491 2361 4.571 1. ° 271 1.954] 9° 1.341 1.410 e 
Over. | prox. |Cond.} Over. | prox. |Cond. % rent 7 - . : 274 
Diam. Few Size | Diam. og Size 
in. . 1m, 
DUPLEX & TRIPLEX 
6 0.26] 0.053} %4"| 0.30] 0.071) 1%” 
11 0.28} 0.061] 34°] 0.33) 0.086) 44° Insulation Maximum Conductors in Conduit 
Rubber Braid 
16 | 0.31] 0.075} 34°] 0.36] 0.102] 4” Size 
_ AWG Approx. ¥ in. XY in. Tin. 1M in. 114 in. 2 in. 
26 0.36] 0.102} &% 0.40] 0.126) 3° Over. Area Int. Area | Int. Area | Int. Area | Int. Area | Int. Area | int Aree 
Diam. . In. | .30 Sq. In. | .53 Sq. In. | .86 Sq. In. |1.50 Sq. In./2.04 Sq. In.]3.36 Sa. In 
35 0.40] 0.126] 3°] 0.45] 0.159] 3° 
45 0.44] 0.152] 34°] 0.48] 0.181) %° 22% .20 .031 6 12 20 36 50 84 
55 0.46] 0.165] %"| 0.51] 0.204) %° oat .22 .038 9 15 24 45 60 102 
65 0.51] 0.204 %"| 0.55] 0.236) 1” 19* 24 045 4 14 24 34 68 
75 0.53) 0.219} 1" | 0.59] 0.955] 1” 19¢ 26 .053 6 9 18 33 45 75 
85 0.55] 0.236] 1” | 0.60] 0.283] 1” 
" Note: *2 Wire twisted. 
100 |! 0.60! 0.983! 1° | 0.64! 0.399! 1° t 3 Wire twisted. 
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8.1 Lighting 


8.11 LIGHTING FIXTURES 


Lighting specifications may be drawn 
around (a) the lighting effect to be ac- 
complished, (b) the kind of lighting 
components and fixtures to be used, 
and (c) the specific units to be in- 
stalled. 

The scope of modern lighting prac- 
tice, and the wide variety of lighting 
equipments available requires a de- 
tailed specification. Detail drawings 
should be provided with the plans and 
are essential if the exact make and 
catalog number are not given as a 
standard of quality desired. 


Furnish and install lighting fixtures, 
lighting equipment components and 
lamps for all lighting outlets in the 
project as shown on plans and listed 
in the “Schedule of Fixtures,” includ- 
ing the connection of the fixtures and 
equipment to the electric wiring of the 
building. 

Special lighting fixtures and lighting 
equipment shall be as shown on the 
drawings. 

All lighting fixtures and lighting 
equipment shall be furnished in strict 
compliance with the drawings, fixture 
details and specifications. 

All materials and accessories, whether 
specifically described or not, shall be 
of the best grade of commercial manu- 
facture and all workmanship shall be 
first class in every respect. 

Models, patterns or photographs of 
special fixtures shall be submitted for 
approval when required. Models or 
patterns shall be corrected and made 
satisfactory before any work is done 
on the lighting fixtures. 

Fixture parts shall be made of alumi- 
num, brass, bronze, copper, steel or 
other metal as required and shall be of 
composition and temper required by 
the manufacturing processes involved 
and suitable for the duty or function 
of the particular fixture part. 

In cases where aluminum members 
are to be fastened to steel or other dis- 
similar metal parts, the aluminum shall 
be separated from such parts by a 
heavy coat of aluminum or bituminous 
paint to the contact surfaces of the 
metals and allowed to thoroughly dry 
before assembly, or by strips of insula- 
tion fiber, so placed as to effectively 
break the contact between them. 

Aluminum sheet of less than No. 10 
gauge when placed in contact with 
brick, plastic, gypsum, concrete or 
similar masonry construction, the alu- 
minum shall be back-painted before 


installation with the aluminum or bi- 
tuminous paint. 

All burrs, fins and sharp edges must 
be removed from fixture parts before 
they are assembled. Canopies, holders, 
etc., shall be spun or drawn in one 
piece unless otherwise shown or noted. 

The finish of fixtures shall be the 
manufacturer's standard finish except 
as otherwise noted on the fixture 
schedule. 

Fixture wire shall be in strict com- 
pliance with the latest requirements 
of the National Board of Fire Under- 
writers. The carrying capacity of the 
wire shall meet the latest requirements 
of the National Electrical Code. No 
fixture wiring shall be smaller than 
No. 16 gauge. Wiring shall be pro- 
tected with tape or tubing at all points 
where abrasion is liable to occur. All 
wiring shall be concealed within fixture 
construction, except where chain sus- 
pension is required. 

The fixture wiring of chain sus- 
pended fixtures shall match the fixture 
finish. The single wires shall be inter- 
laced in the alternate links of chain. 
One conductor shall have a continuous 
identifying marker, readily distinguish- 
ing it from the other conductor, the 
marked conductor to be connected to 
the screw shell side of the socket or 
lamp receptacle. Chain suspended 
-lighting fixture shall be wired with 
flexible conductors of sufficient length 
that the weight of the fixture will not 
put tension on the conductors and 
there shall be sufficient ends allowed 
for making connections to the wiring 
of the building. 

No splice or tap shall be located 
within an arm, stem or chain. Wiring 
shall be continuous from splice in out- 
let box on the building wiring system 
to lampholder or to ballast and from 
ballast to lampholders. 

Fluorescent lighting fixtures shall 
be of the type, size and quality indi- 
cated in the “Schedule of Fixtures’, 
and as shown in detail drawings. Wir- 
ing channels and socket mountings 
shall be rigid, firm and accurately 
made. Sockets shall hold lamps se- 
curely against normal vibration and 
handling incident to maintenance. 
Ballasts shall be high power factor type 
of the best quality and so mounted as 
to transmit a minimum of hum to 
the surrounding channel. Connection 
boxes and wiring channels shall con- 
tain only the wires of the connected 
circuit and shall not be used as junc- 
tions or raceways for other circuits un- 
less specially approved for the purpose. 

Wherever practical, the compon- 
ents of built-in lighting arrangements 
shall be standard products of the same 
manufacturer designed to be assem- 


bled and used together without field 
alterations. 

Rows of fixtures, flush, surface or 
suspended shall be installed accurately 
on a straight line. Fastenings and sus- 
pensions shall be firmly set up so that 
lines will not be distorted by the 
handling incident to normal mainte- 
nance. 

Provisions for maintenance are of 
the essence of the equipments speci- 
fied or detailed as standards of quality. 
All lighting equipments shall be of 
such design and so installed as to re- 
quire a minimum of mechanical effort 
and skill for lamp replacement and 
cleaning. 

All joints in fixture wiring shall be 
soldered and well insulated with elec- 
trical tape. Approved solderless con- 
nectors may be used in making con- 
nections in the wiring within the 
fixtures or in connecting the fixture 
wiring to the wiring of the building. 

The dimensions of holders for te- 
flectors or globes shall comply with the 
dimensions and tolerances required to 
suit standard fitters, i.e., those com- 
mercially referred to by glassware 
manufacturers as 23, 34, 4, 6 and 8 
inch unless definitely specified to be 
otherwise. 

Silver mirrored glass reflectors shall 
be of high quality glass, properly an- 
nealed, virtually free from color, bub- 
bles and scratches. The reflecting sur- 
face shall be pure silver. The reflecting 
surface shall be protected by a suitable 
backing which will safeguard it from 
ordinary atmospheric conditions un- 
der temperatures which will prevail 
when operated with lamps of sizes for 
which the reflectors are designed. Re- 
flectors shall not mottle, peel, check or 
tarnish under normal service condi- 
tions. 

Porcelain enameled steel reflectors 
specified or indicated by types, shall 
be of substantially the same contours 
and dimensions as those commercially 
known by those designations and as 
produced under the requirements of 
the “RLM Standards Institute.” 

Canopy pull switches: Switches of 
this type when required, shall be of 
the single pole, pull type, within can- 
opy or fixture body leaving the switch 
lever only protruding on exterior of 
the fixture or shall be inserted in fix- 
ture chain by means of a suitable 
adapter which shall replace one link 
of chain, the particular mounting to 
be as required by the contract draw- 
ings or specification. The rating of the 
switches, when in connection with 
fixtures in which incandescent lamps 
of 200 watts and — are to be op- 
erated, shall not be less than 10 am- 
peres, T rating, 125 volts 5 amperes, 
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STANDARD LOADS FOR ILLUMINATION IN COMMERCIAL BUILDINGS 


Based upon the use of fluorescent equipment for general lighting, incandescent for supplementary. 
















Watts Watts Watts 
per per per 
Occupancy Sa. Ft. Occupancy Sa. Ft. Occupancy Sa. Ft. 
1. Armories d. Private Rooms 5 25. Railway 
Drill Sheds and Exhibition Halls 5 Including allowance for con- a. Depot—Waiting Room 3 
This does not include light- venience outlets for local b. Ticket Offices—General 5 
ing circuits for demonstration illumination. On Counters 50 watts per 
booths, special exhibit spaces, e. Operating Room 5 running foot. 
etc. f. Operating Tables or Chairs c. Rest Room, Smoking Room 3 
9. Art Galler Major Surgeries—3000 watts d. Baggage, Checking Office 3 
. 'G a a per area. e. Baggage Storage 2 
a. Wenere! 3 Minor Surgeries—1 500 watts f. ncourse 2 
b. On Paintings—50O watts per per area. g. Train Platform 2 
running foot of usable wall This and the above figure 
area. include allowance for direc- 
3. Auditoriums tional control. Special wir- 26. ye omer Lunch Rooms and 
. ing for emergency systems afeterias 
4. Automobile Show Rooms 6 mut Re 4 . Dinin Areas Ahi 3 
5. Banks g. Laboratories 5 - Food Visplays——3U watts per 
a. Lobby 4 running foot of counter (in- 
b. Counters—50 watts per run- 18. Hotels. cluding service aisle.) 
ning foot including service Lobb 5 
; a. Lobby 
for signs and small motor Not including provision for 27. Schools 
—— etc. conventions, exhibits. a. Auditoriums 3 
c. Offices and Cages 5 b. Dining Room 4 If to be used as a study hall 
6. Barber Shop and Beauty Parlors 5 d <r ; b Ce ae — 5 
This does not include circuits . + 188s anc study Rpoms 
tee specie! equipinent Including a for con- rs Drawing Room 7 
7 venience outlets. d. Laboratories 5 
7. Billards e. Corridors—20 watts per run- e. Manual Training 5 
a. General 3 ning foot. f. Sewing Room 7 
b. Tables—450 watts per table. f. Writing Room 5 g. Sight Saving Classes 7 
Including allowance for con- 
8. Bowling venience outlets. 
a. Alley Runway and Seats 5 28. Show Cases—25 watts per run- 
b. Pins—300 watts per set of 19. Library ning foot. 
_— ‘’ Reading Rooms 6 
9. Churches This includes allowance for 29. Show Windows 
a. Auditoriums 2 convenience outlets. a.*Large Cities 
b. Sunday School Rooms 5 b. Stack Room—12 watts per Brightly Lighted District— 
c. Pulpit or Rostrum 5 running foot of facing stacks. be 9 watts per running foot 
of glass. 
10. Club Rooms 20. Motion Picture Houses and Secondary Business Loca- 
a. Lounge 2 Theatres tions—500 watts per running 
b. ge Rooms 3 a. Auditoriums 2 “0 —— ds 
e above two uses are so bs. F 3 eighborhoo tores—250 
often combined that the Bird « watts per running foot of 
higher figure is advisable. c. Lobby 3 glass. 
It includes provision for b.*Medium Cities 
convenience outlets. 91. ye : ‘ Brightly Lighted ong i 
a. UOenera 500 watts per running foot 
11, Court Rooms 5 b. Special § exhibits—supple- of glass. 
12. Dance Halls 9 mentary lighting 5 Neighborhood Stores—250 
No allowance has been in- neat Lae tunning foot of 
cluded for spectacular light- 22. Office Buildings P all "Cane: Pies. 
ing, spots, ete. a. hag Offices, no close c. 300 velit detaraesiag taal 
wor 4 
13. Drafting Rooms b. Private Offices, with close of glass req Davlich 
. : work 5 d. Lighting to Reduce Daylight 
14. Fire Engine Houses 2 c. General Offices, no close Window stenwrngr th 
15. Gymnasiums wor 4 aoe per running foot o 
"a. Main Floor 5 d. General Offices, with close pos. 
b. Shower Rooms 2 rg Vaul *Wattages shown are for white light with 
c. Locker Rooms 2 R ° ton R ault, etc. 9 incandescent filament lamps. Where color 
d. oe a gia gp 5 - Keception Koom is to be used, wattages should be doubled. 
e. Handball, squash, etc. 5 
' . 23. Post Office 
16. = and Interior evs a. Lobby 3 30. sores, Large Department and 
—20 watts per running foot. b. Sorting, Mailing, etc. 5 pecialty 
E c. Storage, File Room, ete. 3 a. Main Floor 6 
tz: — . i ' b. Other Floors 6 
a. Lobby, Keception Koom 
b. Corridors—20 watts per run- 24. Professional Offices 
ning foot. a. Waiting Rooms 3 31. Stores in Outlying Districts 5 
c. Wards 3 b. Consultation Rooms 5 
Including allowance for con- c. Operating Offices 7 
venience outlets for local d. Dental Chairs—600 watts per 32. Wall Cases—25 watts per run- 
illumination. chair. ! I ning foot. 
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250 volts, and for lamps less than 200 
watts shall be not less than 6 amperes, 
125 volts 3 amperes, 250 volts. A short 
length of bead chain shall extend from 
the switch lever with a length of heavy 
linen cord securely attached thereto 
and extended from the short length of 
bead chain, and terminated 6 feet 6 
inches above floor with a suitable bell 
or tassel. 

Wireways or wiring channels shall 
be free from projections and rough or 
sharp edges throughout and all points 
or edges over which conductors must 
pass and may be subject to injury or 
wear shall be rounded or bushed in 
the most suitable manner. Insulated 
bushings shall be installed at points 
where flexible wiring enters raceway. 

Fluorescent auxiliary equipment: 
“Ballasts” and “Starter Switches” in 
connection with fluorescent lighting 
equipment shall be of the best quality. 
Unless otherwise required by special 
fixtures, ballasts having standard cross 
section dimensions shall be provided. 
Auxiliary equipment shall be firmly 
and securely fastened in place. 

Fluorescent lampholders shall be of 
such design that lamps may be in- 
serted or removed easily, but shall hold 
lamps firmly in place when in use. 

High voltage fluorescent: When 
shown on plans and indicated on the 
fixture schedule furnish and install the 
high voltage (cold cathode) fluorescent 
lighting fixtures and components re- 
quired. 

Fixtures shall be of an approved 
type designed to meet the latest re- 
quirements of the National Electrical 
Code. Where standard length replace- 
able tubes are installed the sockets 
shall be so designed that tubes cannot 
be removed without opening the pri- 
mary circuit. 

Where tubing is formed and fitted 
to structural contours, shapes or 
lengths shall be installed according to 
the prevailing practice by specially 
skilled mechanics. 

Transformers shall be designed to 
provide the secondary voltage and mil- 
liampere rating necessary for the tube 
footage and tube diameter installed. 
Housing shall be of heavy duty type 
steel. Primary circuit shall be discon- 
nectable by an interlocking safety 
device, and secondary circuit shall be 
grounded to the case. 

Installation of Lighting Fixtures: All 
lighting fixtures must be installed by 
experienced mechanics. 

Upon completion of the installation 
of the lighting fixtures and lighting 
equipment, they must be in first class 
operating order and in perfect condi- 
tion as to finish, etc. At time of final 
inspection all fixtures and equipment 


must be complete with the required 
glassware or reflectors which must be 
clean and free from defects. Any re- 
flectors or glassware broken prior to 
the time of final inspection must be 
replaced. 

Tests: After lighting fixtures and 
lighting equipment are connected to 
the wiring system of the building or 
project, the wiring system and thé 
fixtures or equipment must be test free 
from short circuits and grounds and 
must show an insulation resistance 
between conductors and between con- 
ductors and ground based on mini- 
mum load not less than the require- 
ments of the latest edition of the 
National Electric Code. 

Coordination of work: The furnish- 
ing and installation of the lighting fix- 
tures and lighting equipment must be 
executed in such a-manner as to insure 
its completion coincident with the 
completion of the construction and 
mechanical equipment unless other- 
wise required by the contract specifi- 
cations. 


8.21 STAGE LIGHTING AND 
CONTROL EQUIPMENT 


The following data and specifica- 
tions are intended to apply only to the 
stages found in school auditoriums, 
lodge halls and other assembly halls 
of small or medium size. Much more 
elaborate equipment is required in 
commercial theatres and large audi- 
toriums. 

Permanent lighting equipment con- 
sists of footlights and borderlights. 
Both footlights and borderlights are 
arranged to produce illumination in 
either white, red or blue or any desired 
combination of these colors, the total 
number of lamps being equally divided 
between the three colors. The better 
class of equipment is provided with 
an individual reflector for each lamp, 
the reflector being fitted with a lens 
of clear or colored glass termed a 
“roundel.” As compared with the open 
trough construction and dip-colored 
lamps formerly used, the individual 
reflector type is far more efficient and 
has a much lower maintenance cost. 
The length of footlights and border- 
lights should be about 5 ft. less than 
the width of the proscenium opening. 

Footlights: alone otherwise speci- 
fied, a footlight is understood to be 
of the type that is permanently fixed 
in position. Disappearing footlights 
are desirable in school and lodge hall 
auditoriums and other halls where the 
stage is often used as a lecture plat- 
form. When not in use, a hinged cover 
folds down to cover the opening in the 
floor and at the same time the foot- 
lights automatically lowered and the 





supply circuits are opened by a switch. 
Disappearing footlights are regularly 
made in sections 5 ft. long. 

Lamps are spaced approximately 
6 in. on centers. A single row of 100 
watt lamps is recommended as a mini- 
mum. For better lighting, one row of 
150 watt lamps may be used, or two 
rows of 100 watt lamps. 

Borderlights: The first borderlights 
should be located about 2 ft. from the 
proscenium arch, or as near this posi- 
tion as possible without interfering with 
other equipment. If two or more bor- 
ders are installed, the spacing meas- 
ured on a line from front to back of 
stage should be about 6 ft. on centers. 
One borderlight is usually sufficient 
for a stage 14 ft. deep or less. Two 
should be provided for depths up to 
20 ft., three up to 26 ft. and four up 
to 32 ft. When the full depth of a 
stage is to be utilized for scenery, one 
additional border may be necded in 
each of the above cases. It is recom- 
mended that 100 watt lamps be used 
as a minimum, with 150 watt or 200 
watt lamps for higher lighting intensi- 
ties. The spacing should be approxi- 
mately 6 in. on centers for 100 or 150 
watt lamps and 8 in. for 200 watts. 
For installations including two or 
more borders, one or two independ- 
ently controlled lamps for use as work- 
ing lights should be included in at 
least one of the borders. 

All borderlights should be so hung 
that the angle of light distribution 
(downward and toward the back of 
the stage) can be adjusted to secure 
the best results. Except for the small- 
est stages, the height of each border 
from the floor should be adjustable 
within reasonable limits. Where the 
height will be such that the borders 
cannot be reached by means of a step- 
ladder for adjustment, cleaning and 
replacing lamps, each border should be 
hung on two or more flexible steel 
cables passing over sheaves and down 
to a counterweight at the wall on one 
side of the stage. Except where a bor- 
derlight is permanently secured in 
position, the necessary number of cir- 
cuits should be brought to the border 
in a borderlight cable from a junction 
box on the stage ceiling. (For a fully- 
a stage the junction boxes 
must be placed on the gridiron.) 

Stage pockets: For the connection 
of portable lighting equipment, a 
stage floor pocket should be installed 
at each side of the stage on a line with 
each border and 6 ft. from the line of 
the proscenium opening, measuring 
away from the center line of the stage. 
Each pocket should be equipped with 
two receptacles, one to be wired from 
the control board on a separate circuit 
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of No. 12 wire and the other pocket 
receptacle on a separate circuit of No. 
6 wire. 

In some cases where the stage is 
small it may be satisfactory to provide, 
in place of floor pockets, one or more 
convenience outlets on each side wall 
of the stage. These outlets should be 
provided with duplex receptacles of 
the split circuit type and each outlet 
should be wired on a separate three- 
wire circuit from the control board. 

Control: Stage lighting control 
equipment must be dead front and 
may be in the form of a panelboard 
or a switchboard. For small stages the 
switches on the control board usually 
control the lighting circuits directly. 
For a large and well equipped stage 
the contro] switches are commonly of 
the remote control type operated from 
a pilot board on the stage. 

Where the stage is small and the 
lighting equipment is very simple, a 
standard lighting panelboard with a 
switch or circuit breaker for each 
branch circuit may be satisfactory. If 
three colors are used, the minimum 
requirements would be three circuits 
for the footlights, three circuits for 
each borderlight and two circuits for 
each stage floor pocket. 

Dimmers: A set of dimmers should 
be provided in every case where the 


stage will at times be used for theatri- | 


cal entertainments. One dimmer unit, 
operating a separately controlled 
group of lights would require 12 dim- 
mer units for the footlights and bor- 
derlights. The dimmers may also be 
provided with interlocking equipment 
and master levers so that all lights of 
any one color can be dimmed or 
brightened simultaneously, and various 
other combinations can be made. Dim- 
mers can also be motor operated and 
remotely controlled. 


Stage Lighting 


Furnish and install stage lighting 
equipment, stage floor pockets and 
control board as hereinafter specified 
complete with all wiring and connec- 
tions, all to be located as shown on 
the plans. 


Footlights 


a-1. Provide a footlight .... ft. long 

a-2. Provide a disappearing footlight 
made up of ..... 5-ft. sections 
equipped with lampholders and indi- 
vidual reflectors in (one row) (two 
rows) for a total of ...... watt lamps 
wired so that lamps are equally di- 
vided between three colors. Reflectors 
shall be equipped with glass roundels, 
one-third to be clear glass, one-third 
red and one-third blue. Footlights shall 
be (mfg. name and catalog number). 


Fire door 





Aa-O* 


ht No. / 


Typical small stage layout. 


Borderlights 


Provide .... borderlights (manu- 
facturer’s name and catalog number) 
each to be .... ft. long and to be 
equipped with lampholders and indi- 
vidual reflectors for ...., .... watt 
lamps wired so that lamps are equally 
divided between three colors. Reflec- 
tors shall be equipped with glass 
roundels, one-third to be clear glass, 
one-third red and one-third blue. Bor- 
derlights shall be hung on steel chains 
so that the angle of light throw can 
be adjusted and 

a-1. suspended from the stage ceil- 
ing so that their height can be adjusted 
through a range of three feet. 

a-2. suspended by means of flexible 
steel cables passing over sheaves and 
down to counterweights so arranged 
that the borders can be lowered to 
within 6 ft. from the stage floor. A 
}-in. hand rope shall be provided for 
raising and lowering each counter- 
weight. Connections shall be made to 
each borderlight through a standard 
borderlight cable containing the neces- 
sary number of No. 12 stranded con- 
ductors. 


Stage Floor Peckets 


Install flush in stage floor ... . stage 
floor pockets (manufacturer’s name 
and catalog number), each to have one 
arc receptacle wired from the stage 
control board on a separate circuit of 
two No. 6 wires, and one incandes- 
cent receptacle wired on a separate cit- 
cuit of two No. 12 wires. Furnish. ... 
arc plugs and... .incandescent plugs 
to fit receptacles. 


Control Board 


All stage and auditorium lighting 
circuits, except circuits for emergency 
and exit lighting, shall be controlled 
at the stage control board. 

a-1. Provide a (manufacturer's name 
and catalog number) panelboard and 


cabinet with (plug fuses and switches) 
(circuit-breakers) for the control of 
.... branch circuits. 

a-2. Provide a dead-front stage 
switchboard with steel plates at ends 
and top extending to proscenium wall 
to form a complete enclosure. A door 
shall be provided at one end for access 
to the space in the rear of the board. 
Provide the following control switches 
and all necessary fuses. All switches 
shall be of ample rating for the load 
to be controlled and the rating shall 
in no case be less than 30 amp. 


Control Switches 


This list is typical and should be 
modified as necessary to meet the 
actual conditions. 

1—Stage Master controlling all stage 

lighting except pockets 

1—White Master controlling ll 

white lights 

1—Red Master controlling all red 


lights 
1—Blue Master controlling all blue 
lights 
(Foots 
~— | Border No. 1 
4—White ) Border No. 2 
{Border No. 3 
| Foots 
Border No. 1 
4—Red | Border No. 2 
|Border No. 3 
Foots 
sai | Border No. 1 
ia ae ) Border No. 2 
[Border No. 3 


12 for Stage Pockets 

1—House Master controlling all au- 
ditorium lighting (except emergency 
and exit lights). 

4. Controlling auditorium lighting. 
(Specify here the switches needed to 
provide the desired divided control 
of the auditorium lighting.) 


Dimmers 
a-l. Install immediately above the 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JULY, 1949 87 








stage control panelboard a bank of 
dimmers in a metal enclosure with 
operating levers projecting through the 
front. One or more sides of the en- 
closure may be of heavy steel mesh. 
The enclosure shall be so constructed 
as to give access to the dimmer plates 
for servicing or removal and shall be 
suitably ventilated. Dimmers shall be 
suitable for continuous duty at any 
step and shall be (manufacturer’s 
name and type number). 

Provide the following dimmer units: 


9.1 Motors and 


9.11 MOTORS 


All motors will be (specify single 
phase, three phase, etc. and voltage) 
except that motors smaller than } hp. 
will be single phase, .... volt and 
shall be of types and speeds as speci- 
fied in the motor schedule. 

Where motors are to be furnished 
under this contract, each motor shall 
conform with the NEMA standards 
~e motors of the type and speed speci- 

ed. 

If more than a bare motor is to be 
furnished, detail specifications should 
be given for each motor covering the 
type of base, such as sliding rails, auto- 
matic tension adjusting base, etc., and 
the type of mechanical power trans- 
mission equipment, such as belt and 
pulleys, chain drive, gear drive, coup- 
ling for direct connection, etc. 


9.21 CONTROLS 


This includes only the more com- 
mon types of general purpose motor 
control apparatus for alternating cur- 
rent motors and is not intended to 
cover controllers for multi-speed mo- 
tors, synchronous motors, elevators or 
the many special power applications 
found in industrial plant practice. For 
all such special applications, detailed 
specifications for each item of equip- 
ment should be obtained from the 
manufacturers. 

Each motor rated at 1/6 hp. or over 
shall be equipped with a starter or 
controller which will provide running 
overcurrent protection for the motor. 
Overcurrent devices shall open all 
leads to the motor except that for two- 
phase motors, only three leads are re- 
quired to be opened. All starters and 
controllers shall be enclosed in sub- 
stantial metal enclosures and shall con- 
form with the NEMA Industrial Con- 
trol Standards. 

Type A starters shall be manually 


List here the circuits to be provided 
with dimmers. This arrangement will 
not be satisfactory if any group of 
lights to be individually dimmed, such 
as the white footlights, is controlled 
by two or more circuit switches. 

a-2. Provide as a part of the stage 
switchboard a bank of dimmers 
mounted in the switchboard enclosure 
with operating levers projecting 
through the face of the board. Dim- 
mers shall be (mfg. name and no.). 
Provide the following dimmer units. 


Controls 


operable by means of a lever, knob or 
pushbuttons, for full-voltage starting. 

Type B starters shall be magnetically 
operable, for full voltage starting, and 
shall be provided with undervoltage 
protection. Provision shall be made 
for remote control by means of wires 
leading to other control stations. 

Type C starters shall be of the man- 
ually operable autotransformer type, 
for reduced voltage starting. Each 
starter shall be provided with under- 
voltage se enap and shall have a 
stop pushbutton in the cover. 

Type D starters shall be of the mag- 
netically operated autotransformer 
type for reduced voltage starting. Each 
starter shall be provided with under- 
voltage protection and shall be ar- 
ranged for remote control. 

Type E starters are for use with 
wound-rotor motors for starting duty 
only. Each controller shall consist of 
an assembly of a magnetically-operated 
primary switch and a resistor switch 
with suitable resistors. The primary 
switch shall provide running over- 
current protection and undervoltage 
protection for the motor. The resistor 
switch shall be electrically interlocked 
with the primary switch so that the 
primary switch cannot be closed unless 
all resistors are connected. Resistor 
switches shall be of the dial type for 
motors of 10 hp. rating or less and 
shall be of the drum type for larger 
motors. 

Type F controllers are for use with 
wound-rotor motors for speed regulat- 
ing duty and shall provide for 50 per- 
cent speed reduction and continuous 
operation at any speed from maximum 
to minimum. Type F controllers shall 
in all other respects conform with the 
specifications for Type E starters. 

All control equipment shall be 
mounted with operating levers or 
pushbuttons at a height of approxi- 
mately four feet above the floor. All 
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List here the groups of lights to be 
provided with dimmers; the common 
requirements is one dimmer unit for 
each color in each borderlight and one 
for each color in the footlights. One 
or more pocket circuits may also be 
provided with dimmers. Give details 
of remote controlled dimmers required 
and the locations of control points. If 
interlocking equipment with master 
levers is required, a manufacturer of 
such equipment should be consulted 
before the specifications are written. 


necessary expansion bolts, brackets and 
other structural steel parts shall be 
furnished to provide secure mounting 
on walls, columns or machine frames 
as indicated on the plans or, where 
so indicated, equipment shall be 
mounted on frames. 

Disconnecting means: Where te- 
quired by the National Electrical Code, 
a manually operable disconnecting 
means shall be provided for each mo- 
tor or for each group of motors driving 
the several parts of a single machine. 
Switches and circuit breakers used for 
this purpose shall be provided with 
metal enclosures and shall be exter- 
nally operable and manually operable. 
The disconnecting means for a per- 
manently installed motor shall be 
mounted immediately adjacent to, or 
in the same enclosure with, the motor 
starter or controller and, if a switch, 
shall be non-fusible, except that a fus- 
ible switch at a distribution center 
may serve as the disconnecting means 
if within sight of the motor or if ar- 
ranged to be locked in the “off” posi- 
tion. 


9.31 MOTORS AND CONTROL 
BY OTHERS 


Motors and motor control apparatus 
shall be furnished and installed com- 
plete with all wiring as listed in accord- 
ance with other sections of these 
specifications, control for these motors 
apparatus will be furnished by others, 
but shall be installed under this con- 
tract. 

All wiring and disconnecting means, 
where required, shall be furnished and 
installed for motors listed in accord- 
ance with other sections of these spe- 
cifications. Motors and control ap- 
paratus will be furnished by others. 


9.41 ELECTRONIC CONTROLS 


For apparatus shown on plans to 
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be electronically controlled, furnish 
and install the controls listed complete 
with all wiring in operating condition. 
(List control elements required, for ex- 
ample, light source, photocell pickup, 
amplifier, relay, controller, etc.) Fur- 
nish two copies of wiring diagrams 
and maintenance instructions. Pro- 
vide one complete set of replacement 
tubes. 


9.51 FANS 


Furnish and install where shown on 
plans the following built in propeller 
fans. 

On the opening provided by others 
furnish and install a propeller fan to 
have a capacity of ...... cubic feet 
of air per minute, at a speed not ex- 
cooding........ rpm., and with a de- 
cibel rating not to exceed ......... 
The fan wheel shall be dynamically 
balanced and mounted directly on the 
motor shaft. The motor shall be dy- 
namically balanced and provided with 
high quality bearings. The complete 
fan, including the motor, is to be 
guaranteed as a unit by the manufac- 
turer who is to assume undivided re- 
sponsibility. 

On the exterior furnish and install 
a shutter (motor operated, manually 
operated, automatic) of the following 
size and type ....... 

Fan shall be provided with a screen 
guard of the appropriate size and type. 
Control shall be provided by means of 
a switch installed where shown and 
of the following type and characteris- 
tics (state size, catalog number, rating, 
number of speeds, surface on flush, 
etc.) 


9.61 INBUILT ELECTRIC 
HEATERS 


Furnish and install at the points 
shown a (manual, thermostat) oper- 
ated electric heater of .... watts ca- 
pacity. Heaters shall be flush and ap- 
proved for the type of use, installation 
and operation. Heaters shall be as 
made by ..... .-» catalog No. ...... 
and shall be installed in the manner 
recommended by the manufacturer. 


9.62 ELECTRIC RADIANT 
HEATING 


The application of resistance wires 
and panels for space heating large 
areas at comparatively low tempera- 
tures is a developing aspect of electrical 
utilization. The method offers many 
advantages and comforts. Provisions 
for wiring electric radiant heating sys- 
tems follow generally the wiring for 
other light and power. The drawings 
should show the layout and number 
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Typical explosion-proof motor installation. 


of panels, the location of outlets and 
the provisions for control. A typical 
specification follows: 


Radiant Heating 


Furnish and install the radiant heat- 
ing system shown on the plans, com- 
pletely wired and in operating condi- 
tion. The panels of the ratings shown 
shall be installed on the ceiling and 
fastened as shown (nailed to ceiling 
joists, etc.) 

From junction boxes in the branch 
circuit extend (armored cable, flexible 
conduit and wire) to the outlet box on 
the back of the heat panel or to spe- 
cial molding as directed. Load con- 
siderations shall be the same as for 
lighting circuits and no diversity factor 
shall be applied. 





All fastenings shall be made in the 
neutral area around the panel. Under 
no circumstances shall the panels be 
cut or pierced in the active area. Fas- 
tenings shall be flush or countersunk 
as required for a smooth surface. 

Furnish and install low voltage ther- 
mostat controls at the points indi- 
cated. Thermostats shall be operated 
on a temperature differential of not 
more than 4 degree and shall operate 
their associated heating panels through 
a relay-transformer located as shown. 
All controls, relay transformers and 
thermostats shall be of the best qual- 
ity and of a type approved by the panel 
manufacturers for the duty exvected. 

Panels slall be installed with care, 
tested and left in full operating condi- 
tion. 


. JULY, 1949 89 




















J.1 Data tabies 


NUMBER OF COMDUCTORS IN CONDUIT OR TUBING 


Rubber-Covered Types RF-32, R, RH 
Thermoplastic Types TF, T, and 


More Than Nine Conductors 





TW 


RW, RU 



























































































































































































































































Rubber Covered, Types RF-32, R, RH, RW and RU vee £ Conductors in Conduit or Tubl 
Thermoplastic, Types tr and TW pie, . wont mn “ “ oe - 7“ = " 
; 1 
One to Mine Conductors Inch | Inch | Inch | Inch | tnch | inch | Inch 
yy Number of Conductors in ane Conduit or Tubing 18 12 920 35 49 80 115 | 176 
MCM 16 10 17 30 41 68 97 | 150 
1 2 3 4 5 6; 7 8 9 14 10 18 25 40 59 90 
12 15 21 35 50 
18 1 L 1 1 3 3 10 13 a7 29 41 
16 i i i Otte oie oe oe 8 10 | 17 | 25] 38 
A a a 6 15 | 923 
4] 4) #] 4] a] a] af a fads 
19 4 : , : 2| 4 , , 1 DIMENSIONS OF RUBBER-COVERED AND 
z e z : a : THERMOPLASTIC-COVERED CONDUCTORS 
10-} 3) #] @] #1114 [4 1 123] 98 
3 3 2 1 1 1} 1 1 1} pe | vad _Types RF-32, R, RH, RW __Tpes TF, T, TW, RU** 
a : MCM Approx. Diam. |Approx. Area Approx. Diam.|Approx. Area 
6 3 1 5 13 13 14 9 9 9 Baw Inches “oN Sq. Ins. es . dos. 
4 3 137 *13 13 13 2 2 2 2} 
3 2/ 144] 13] 13] 2 2 2 Qi; 2} 18 .146 .0167 .106 .0088 
2 3 1} 1} 2 2 2 9} 23 23 16 .158 .0196 .118 .0109 
1 #{ 12] 12] 2 | 23) 23] 23) 3 3 14 | 2/64in. .171 .0230 131 0135 
——— —— 14 | 3/64in. .204*| .0397* , 
SESG IRCA e te fee ee. 12 | 2/64in. .188 0278 148 0172 
00 1 2 2 2 2) 3 , i323 33 12 3/64in. .221* .0384* 

000 | 1 2 2 | 2] 3 3 3 | 32) 33 10 242 .0460 168 0224 
0000 4} 2) 23) 3 | 3 | 3 | 35] 33) 4 8 311 |__ .0760 228 | = .0408 © 
250 | 13/ 2h/ 24/3 | 3 | 32) 4 | 4 | 4} a | lage yeos | ‘372 | “t087 
de ee § Eee Bae ee 3 481 1817 401 1263 
350 | 14) 3 | 3 | 32] 32) 4 | 43] 42] 5 2 513 2067 433 1473 
a 4 ; : 33 : 4 ne Fi 1 588 2715 | 508 ‘2027 

nal : BAS! Sek SE et ee eee 0 629 | .3107 549 | 2367 
6 wy erred aes ee pes ee ee Bema 00 615 | 3578 595 2781 
a bs aistialsisiseie|... 000 "797 | "4154 647 3988 
750 | 2 | 33| 34] 441 5 | 6 | 6 | 6 “-~] 785 ___|_.4840 705_| _ :3904 
800 2 33 4 | 43 5 6 6 a 250 .868 | 5917 .788 | 4877 
900 2 4 4 | 5 6 6 6 ‘ 300 .933 .6837 .843 5581 

350 | 985 .7620 .895 .6291 
* Where a service run of conduit or electrical metallic tubing does not exceed 400 | 1.032 .8365 942 6969 
» oe conam and does not contain more than the equivalent of two ae re 500 _| 1.119 | .9834 1.029 .8316 
a io yates and one No. 4 bare conductors may be installe 600 1 333 | i) 740 1.143 1.0261 
1.304 1.3335 1.214 14575 
NUMBER OF CONDUCTORS IN CONDUIT OR TUBING 750 | 1.339 | 1.4082 1.949 1.2952 
Lead-Covered Types RL and RHL-600 V.. 800 | 1.372 | 1.4784 1.282 1.2908 
900 1.435 | 1.6173 1.345 1.4208 
Number of Conductors in One Conduit or Tubing . * The onsen of Vy Ast in Nos. A and 12 are .204 .2291, respectively, and 
J . . tiv s 
* Type RV seuleden sonsamaed in pel No. 14 to No. 6. 
Size Single Conductor @-Conductor 3-Conductor No. 18 to No. 8, solid; No. 6 and larger, stranded. 
AWG Cabl Cabl Cabi 
MCM |——— = 73 = a WE = ; DIMENSIONS OF LEAD-COVERED CONDUCTORS 
— Types RL and RHL 
14 i 24 211 G11 = |1 | 1] 3 13) 13) 13 
12 4] 2 #11 #11 14112711 14) 13/2 Single Two Three 
10 i a1 4 1 $)4h)74 148111142) 2 awe, on onductor Conductor Conductor 
8 1 14)13])1 14113) 2 2/2 2 a. Fay a Pay pa. —_ 
rs om r T r i 2 21 r ail 3 7 inches | Sq. Ins. nches p ins. |b es | Sa. ns. 
4 14114]135171 2 2 2 jns313is3 
3] P/ablap}2 fable | 2h) a | aya] 3 | 3h 12 | (99 | ‘066 31x 54 | 44s] ee] 301 
27t [py ah) 2 Pst] 2 | 28) 3, 719) 3 | 34 4 10 35 | 096) .35x 59 | (180) 68 | (363 
tpt [eye [2 [ts] ee] s | 3872 | 38 4 | 4 . 41 | 139) 41x .71 | (955) 182 | (598 
Of1 /2 |/2 |28]2 |23]3 | 341/214] 4315 798 
oo Ji }2 |2 /9h}2 |3 [34] 4 | aa 4 | ai 5 4 | ‘38 | 937] 54x 96 | las7| 108 | 916 
OOO | 14/2 | 2h) 2h 72 13 | 33) 4, | 23) 44) 44) 6 2 60 | .983] 61x1.08 | .578] 1.91 | 1.146 
000 | 12 | 2 | 23/3 | 2h) 3 | 3h | 4813151616 1 67 | .352) .70x 1.23 | 756] 1.38 | 1.49 
250 | 14 | 23 | 3 3 316/6 
300 | 14/33 | 3 311 6 | 6 00 | 76| <asa| Joxdar | ‘op0l 457 | 1.94 
400 1111/3 3 31 3411616 000 .81 515} .84x1.52 | 1.123] 1.69 | 2.94 
500 1h 3 34 | 4 - 4l6l.- 0000 87 593} .90x 1.64 | 1.302] 1.85 | 2.68 
600 |2 |3n|4 | 4 300 | 104] a3] oo. 215 | 362 
me {2 [4 | |: Se lage fae) £8 | ie 
800 | 2 14 | 43/5 500 06 14084 254i... 2.59 | 5.28 
900 |93/4 | 41/5 sad Vega riba ; é 
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ISOLATION BY ELEVATION 


Distance of Live Parts Above the Floor or Other 
Working Surface 





Minimum Vertical Clearance 





of Unguarded Parts 

Voltage Between Phases Feet Inches 
600 8 0 
2300 8 0) 
6600 8 0 
) 11000 9 0 
22000 9 3 
33000 9 6 
44000 9 10 
66000 10 5 
88000 11 0 
110000 11 F 
132000 12 2 








MAXIMUM NUMBER OF CONDUCTORS IN BOXES 


WORKING SPACE 
Minimum Clear Space Adjacent to Live Parts 





Minimum Horizental Clearance 





of Unguarded Parts 
Voltage Between Phases Feet Inches 
600 3 2 
2300 3 3 
6600 3 4 
11000 3 6 
22000 3 9 
33000 4 0 
44000 4 4 
66000 4 11 
88000 5 6 
110000 6 1 
132000 6 g 





FULL-LOAD CURRENT* 
Single-Phase A-C Motors 












































Deep Boxes 
Box Dimensions Maximum Number of Conductors 
Trade Size No.14 No. 12 No. 10 No, 8 
1-1/2 x 3-1/4 octagonal... . 5 5 4 0 
1-1/2 x 4 octagonal......... 8 7 6 5 
1-1/2 x 4 square. . caw + en 9 7 5 
1-1/2 x 4-11/16 square. bese 16 12 10 8 
2-1/8 x 4-11/16 square..... 20 16 12 10 
2 x 1-3/4 x 2-3/4.......... 5 4 4 
2-1/2 x 1-3/4 x 2-3/4..... 6 6 5 
ax 1-574 & B34, nose esse 7 7 6 
Shallow Boxes of Less Than 114" Depth 
Box Dimensions Maximum Number of Conductors 
Trade Size No. 14 No. 12 Ne. 10 
3-1/4 4 4 3 
4 6 _ 6 4 
4-11/16 8 6 6 
Combinations 
Sixe of Conductor Free Space Within Box For Each Conductor 
No. 14 2. cubic inches 
No. 12 2.25 cubic inches 
No. 10 2.5 cubic inches 
No. 8 3. cubic inches 
FULL-LOAD CURRENT* 
Direct-Current Motors 
HP 115V 230V 550V 
4% 4.6 2.3 sree 
% 6.6 3.3 1.4 
1 8.6 4.3 1.8 
1% 12.6 6.3 2.6 
2 16.4 8.2 3.4 
3 24. 12. 5.0 
5 40 20. 8.3 
71% 58 29. 12.0 
10 76. 38 16.0 
pie 112 56 23.0 
20 148 74 31. 
25 184 92 38. 
7 
30 220 110 46. 
40 292 146 61 
50 360 180 75 
60 430 215 90 
75 536 268 111 
100 | 355 148. 
* These values for full-load current are average for all speeds. 
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HP 115V 230V 440V 
1/6 3.2 1.6 
VY) 46 | 2.3 
4 14 3.7 
“% | 102 5.1 
1 13. 6.5 
1% 18.4 9.2 
2 24. 12. 
3 34. 42. 
5 56. | 88. 
1% | 80. 40. 21. 
10 | 100. 50. 26. 
FULL-LOAD CURRENT* 
Three-Phase A-C. Motors 
Ind T 
Squimrel-Ceae end Wound Rotor fUnity Power Feets 
Amperes Amperes 





HP 110V 220V 440V S50V 2300V 220V 440V 3550V 2300V 























yy 4 2 1 &8s—- le i> = 
% 5.6 2.8 1.4 WiW— —_—- OIC rl 
1 7 a2 1.8 1.4 i as Se see 
1% 10 5 » A. 20 —_- —-_- -_- -_-_ > 
2 13 6.5 3.3 26 ——- —-_- _—_--— ll 
3 —_— a 4.5 4 —— en ees | <a 
| — 15 56  6OOOCere er ivwX—m—n—=—n_'nPnn"]h— > 
m%— 2 11 9 <-—-l  Seei>r——ir-—— 
10 — 27 14 enn AAD i A RA 
15 — 40 20 46—- s———- >i" > 
20 — 52 26 aA —_—ee-elclcCOCOre OC hc 
25 — 64 32 26 7 54. 27 22 5.4 
30 — 78 39 31 85 65 33 3% 65 
40 — 104 52 41 10.5 86 43 35 8 
50 — 125 63 50 13 108 54 44 10 
60 — 150 75 60 16 128 64 51 12 
75 — 185 93 74 19 161 81 65 15 
100 — 246 123 98 25 211 106 85 20 : 
125 — 310 155 124 31 2964 132 106 25 
150 — 360 180 144 37 — 158 127 30 
200 — 480 240 192 49 — 210 168 40 





For full-load currents of 208 and 200 volt motors, increase the corresponding 
220-volt motor full-load current by 6 and 10 per cent, respectively. 

* These values of full-load current are for motors running at speeds usual for belted 
motors and motors with normal torque characteristics. Motors built for especially low 
speeds or high ues may : more running current, in which case the nameplate 
current rating = be used. 

T For 90 and 80 per cent P. F.the above figure should be multiplied by 1. 1 and 
1.25 respectively. 
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10.1 DATA TABLES (Continued) 


COMBINATION OF CONDUCTORS 


Pe: Cent Area of Conduit or Tubing Occupied by 
Conductors 





| Number of Conductors 








| 4 2 3 | 4 |Over 4 
Conductors (not lead covered)....| 53 | 31 43 | 40 | 40 
Lead-covered conductors......... 55 | 30 | 40 | 38 | 35 
For rewiring existing raceways for 
increased load where it is impracti- 
cable to increase the size of the 
raceway due to structural conditions; 60 | 40 | 50 | 50 | 50 

















ALLOWABLE CURRENT-CARRYING CAPACITIES OF 
CONDUCTORS IN AMPERES 
Not More Than Three Conductors in Raceway or Cable 
(Based on Room Temperature of 30 C, 86 F.) 


DIMENSIONS OF CONDUIT OR TUBING 























Internal Area | | Internal Area 

Size Diameter Square Size Diameter Square 

Inches Inches : i Inches Inches 

14 | .622 .30 | 3 3.068 7.38 

34 .824 33 344 3.548 9.90 

1 1.049 .86 4 4.026 12.72 

14% 1.380 1.50 4lg 4.506 15.95 

1% 1.610 2.04 5 5.047 20.00 

2 2.067 3.36 6 6.065 28.89 
214 | 2.469 4.19 | 








ALLOWABLE CURRENT-CARRYING CAPACITIES OF 
CONDUCTORS IN AMPERES 
Single Conductor in Free Air 
(Based on Room Temperature of 30 C. 86 F.) 





























































































































Rubber | — pee | Rubber — _siow 
ype i I ™ ype 1 ™ urning 
Type RW plastic | Asbestos| note Type RW Asbestos | Asbestos| nated | As- | 'YDe 
Type RU | Type TA Var-Cam | Asbestos! Asbestos Size | Type RU Var-Cam| Asbestos | bestos -— 
Size (14-6) Rubber |——--—|_ Type Type Type A AWG |_(14-6) |Rubber| Ver-Cam | Type Type | Type A| Weather- 
AWG | Thermo. | Type | Var-Cam | ava Al (14-8) MCM_ | Thermo- | Type |_T¥PeV_| AVA | Al | (14-8) | proof 
MCM plastic RH |_TypeV | Type | (14-8) | Type AA plastic | RH | Asbestos} Type | (14-8) | Type | Type 
Type T Asbestos AVL Type Type T Var-Cam | AVL Type AA we 
(14-410) Var-Cam AIA Type Type AIA Type 
Type TW Type TW AVB SBW 
(14-410) AVB 
14 20; 20 30! 40 40| 45 30 
144 15 15 25 30 30 30 12 95| 25 40 50 50 55 40 
12) 20 |; 20 30 35 40 40 10 40| 40 55 65 70 75 55 
10) 30 | 30 40 45 50 55 8 55| 65 70| 385 90} 100 70 
8} 40 45 50 60 65 70 - , 
6 80| 95} 100) 120) 125} 135) 100 
6} 55 65 70 80 85 95 4| 105) 125} 135] 160) 170) 180} 130 
44 70 85 90 105 115 120 3 120] 145 155} 180 195} 210 150 
: 4 4 a 4 4 a 2} 140) 170} 180] 210) 9295) 240) 175 
1 10} 245 65| 280} 20 
1} 110 130 140 160 | 170 190 vcs ts : 
0| 195} 230] 245] 9285} 305) 325) 235 
0} 125 150 | 155 190 | 200 | 225 00} 225] 265} 285) 330] 355) 370) 275 
00; 145 | 175 | 185 | 215 | 230 | 250 000! 260} 310| 330] 385] 410) 430) 320 
000) 165 200 | 210 | 245 | 265 | 285 0000} 300] 360) 385) 445) 475) 510} 370 
0000} 195 230 235 275 | 310 340 
a ion 250| 340} 405} 425] 495] 530 410 
250) 215 255 | 270 315 | 335 300 375) 445} 480] 555} 590 460 
300; 240 | 285 {| 300 | 345 | 380 350| 420] 505} 530) 610) 655 510 
350) 260 | 310 | 325 390 | 420 400} 455] 545] 575) 665) 710 555 
400; 280 | 335 | 360 | 420 | 450 500} 515] 620} 660) 765) 9815 630 
500} 320 | 380 405 470 | 500 
pe nene ne 600} 575| 690| 740) 855) 910 710 
600} 355 420 455 525 | 545 700| 630! 755| 815} 940] 1005 780 
700} 385 460 490 560 | 600 750| 655| 785) 845| 980] 1045 810 
750} 400 475 500 580 | 620 800/ 680} 815] 880} 1020] 1085 845 
800} 410 490 515 600 | 640 900| 730| 870/ 940) ....| ..... 905 
900} 435 520 555 Paes eta cg SMa Po): 
~~ 1000} 780 5} 1000] 1165] 1240 965 
1000; 455 | 545 | 585 | 680 | 730 1250| 890 108s Meee “eT, EG Sierras 
1250; 495 | 590 645 7 vee 1500}  980/1175| 1260] 1450) ..... 1215 
pha 520 | 625 700 785 1750| 1070/1980} 1370] ....| .....] ....| wee. 
1 545 | 650 735 ys 
ic od oe oer a 9000! 1155/1385) 1470] 1715) ..... 1405 
CORRECTION FACTOR FOR ROOM TEMPERATURES CORRECTION FACTOR FOR ROOM TEMPERATURES 
OVER 30 C. 86 F. OVER 30 C. 86 F. 
— =, l 7 ae os 
40 104 .82 88 | 90 94 95 40 104 82) .88 90| .94 eee eee 
45 113} .71 | .82 85 90 92 45 113 71| 82 .85| .90 ee 
50 122) 58 | .75 ‘80 87 89 50 129 58! .75 .80| .87 Ee. aaa 
55 131 41 | 67 714 .83 86 55 131) 41) .67 74 83 Ss, aera 
oe rr ae 67 19 83 91 ae ..ck 58 67|  .79 a ae 
70 158) 35 52 1 16 87 70 158 35 52) .71 . 2 = 
75 167) . ce 43 66 72 86 75 167 er 43) 66 .72| 86 
80 176 30 61 69 84 80 176 .30| 61 69| .84 
OO Fe oe Le 50 61 80 cS Ses ae eee 50 Oa 
100 212) ... ae ohm i. 51 71 “Se Bee... agar rity. 51] .77 
120 248 nee as iin 69 “Snes as: | Rea Fae: Tee: 69 
140 284 59 140 284 ..... Oe "Ree noe Pee 59) 
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The values shown for running protection in Columns 5 and 6 must be modified if nameplate full load current values are 
and 3 may be smaller for certain motors. The current values shown in Columns 5 and 6 must be reduced by 8 per cent for all 


have a temperature rise not over 40 degrees C. 








CONDUCTOR SIZES AND OVERCURRENT PROTECTION FOR MOTORS 


different. 






































Conductor sizes shown in Columns "2 
motors other than open type motors marked to 




































































. i Maximum Allowable Rating or Setting of Branch Circuit Protective Devices 
With Code ith Code Letters ith Code With Code 
_Letters Single-phase and squirrel Letters Letters 
| Single-phase cage and synchronous. Squirrel cage All motors. 
and squirrel Full voltage, resistor or and synchronous Code letter 
| cage and syn- reactor starting, Code Auto-transformer A. 
= For chronous. Full letters B tok ine starting, Code Without 
Running Protection voltage, resistor Auto-transformer start- letters B to E Code Letters 
of Motors and reactor ing, Code letters F to R inc. and 
Mini size tor starting, Code inc. Without wound-rotor 
in raceways letters Fto R Without Code Code Letters motors 
Full | For conductors in air or - inc. Letters Squirrel cage 
load | — for other insulations Maximum Maximum Without Squirrel cage and syn- and synchronous, 
current see tables 1 and 2 rating setting of Code Letters chronous, auto-trans- auto-transformer 
rating of non- adjustable Same as above, Former starting, High starting, High 
of | AWG and MCM adjustable _ protective reactance squirrel reactance 
motor | protective device cage. squirrel 
amperes | Type R devices Both not more than cage 
30 amperes Both more 
Type T Type | than 30 
RH Amperes Amperes amperes 
Col. No. 1 2 3 6 7 8 10 
1 14 14 4 1.25 15 15 15 15 
2 14 14 3 2.50 So 15 15 15 
3 14 14 4 3.75 15 15 15 15 
4 14 14 6 5.0 15 15 15 15 — 
5 14 14 8 6.25 15 15 15 15 
6 14 14 8 7.50 20 15 15 15 
7 14 14 10 8.75 95 20 15 15 
8 14 14 10 10.0 95 20 20 15 _ 
9 14 14 12 11.20 30 25 20 15 
10 14 14 15 12.50 30 25 20 15 
11 14 14 5 13.75 35 30 25 20 
12 14 14 15 15.00 40 30 25 20 _ 
13 12 12 20 16.25 40 35 30 20 
14 12 12 20 17.50 45 35 30 25 
15 12 12 20 18.75 45 40 30 25 
6 12 12 20 20.00 50 40 35 25 _ 
17 10 10 25 21.25 60 45 35 30 
18 10 10 25 22.50 60 45 40 30 
19 10 10 25 23.75 60 50 40 30 
) 20 10 10 25 25.0 60 50 40 30 
22 10 10 30 27.50 70 60 45 35 
24 10 10 30 30.00 80 60 50 40 
26 8 10 35 32.50 80 70 60 40 
28 8 10 35 35.00 90 70 60 4 
30 8 8 40 37.50 90 70 60 45 
32 8 8 40 40.00 100 80 70 50 
34 6 8 45 42.50 110 90 70 60 
___ 36 6 8 45 45.00 110 90 80 a 
38 6 6 50 47.50 125 100 80 60 
40 6 6 50 50.00 125 100 80 60 
42 6 6 50 52.50 125 110 90 70 
__ 44 a 6 60 55.0 195 110 90 7 
46 4 6 60 57.50 150 125 100 70 
48 4 6 60 60.0 150 125 100 80 
50 4 6 60 62.50 150 125 100 80 
__ 52 4 6 70 65.0 175 150 110 _ =e 
54 4 4 70 67.50 175 150 110 90 
56 4 4 70 70.00 175 150 120 90 
58 3 4 70 72.50 175 150 120 90 
60 3 4 80 75.00 200 150 120 9 
62 3 4 80 77.50 200 175 125 100 
64 3 4 80 80.00 200 175 150 100 
66 2 4 80 82.50 200 175 150 100 
__ 68 2 4 90 85.00 225 175 150 Li. a 
70 2 3 90 87.50 225 175 150 110 
72 2 3 90 90.00 225 200 150 110 
74 2 3 90 92.50 225 200 150 425 
= 2 3 100 95.00 250 200 175 | aS 
78 1 3 100 97.50 250 200 175 125 
80 1 3 100 100.00 250 200 175 125 
82 1 2 110 102.50 250 225 175 125 
_ 84 1 2 110 105.00 250 225 175 150 
86 1 2 110 107,50 300 225 175 150 
88 1 2 110 110.00 300 225 200 150 
90 0 2 110 112.50 300 225 200 150 
92 0 2 125 115.00 300 250 200 _ 150 _ 
94 oO 1 125 117,50 300 250 200 150 
96 0 1 125 120.00 300 250 200 150 
98 0 1 125 122.50 300 250 200 150 
aoe 100 oO 1 125 125.00 300 250 200 150 
105 00 1 150 131.5 350 300 225 175 
110 00 Oo 150 137.5 350 300 225 175 
115 00 0 150 144.0 350 300 250 175 
120 000 0 150 150.0 400 300 250 ; 200 
125 000 00 175 156.5 400 350 250 200 
130 000 00 175 162.5 400 350 300 200 
135 0000 00 175 169.0 450 350 300 225 
140 0000 00 175 175.0 450 350 300 225 
145 0000 000 200 181.5 450 400 300 225 
150 0000 000 200 187.5 450 400 300 225 
155 0000 000 200 194.0 500 400 350 250 
___ 160 250 000 200 200,0 500 400 350 | 
165 250 0000 225 206 500 450 350 250 
170 250 0000 225 273. 500 450 350 300 
175 300 225 219. 600 450 350 300 
180 300 0000 225 295. 600 450 400 — oe 
185 300 250 231. 600 500 400 300 
190 300 250 250 238. 600 500 400 300 
195 350 250 250 244, 600 500 400 300 
200 350 250 250 250. 600 500 400 = 300 = 
210 400 300 250 263. 600 450 350 
220 400 300 300 275. 600 450 350 
230 500 300 300 288. 600 500 350 
240° 500 350 300 300. Ps * 600 500 400 
ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JULY, 1949 
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LOADS FOR GENERAL ILLUMINATION FROM 


In many cases the desirable footcandle intensity is much 
higher than that obtainable from prevailing practice in 
In such instances, designated by (*), 
the watts per sq. ft. values specified are intended to pro- 
vide only for the general illumination needed, and addi- 


general illumination. 


tional supplementary illumination must be provided. The 
load considerations are thus dependent on specific studies 
of machine spacing, actual size of areas requiring high 
entensities, color control, special 


glare or directional 
feaures, degree of precision of work, and similar factors 











Watts Watts Watts 
per per per 
Occupancy Sq. Ft. Occupancy Sa. Ft. Occupancy Sa. Ft. 
1. AISLES, STAIRWAYS, 13. DAIRY PRODUCTS 4 23. INSPECTION 
PASSAGEWAYS a. Rough 3 
10 watts per running foot. 14. ENGRAVING 5 b. 1 : 
c. Fine 
pe ga , 15. FORGE SHOPS d. Extra Fine , 
: : a. Rough Work 3 24. JEWELRY AND WATCH 
—" 3 b. Welding 3 ANUFACTURING 5 
d. Extra Fine 5 
16. FOUNDRIES 24. LAUNDRIES AND DRY 
3. ee MANU- a. Charging Floor, Tumbling, CLEANING 5 
TURING Cleaning, Pouring, Shaking 
a. Assembly Line 5 Out 3 26. LEATHER MANU- 
b. Frame Assembly 3 b. Rough Molding and Core FACTURING 
c. Body Assembly 5 Making 3 a. Vats 2 
d. Body Finishing and Inspect- c. Fine Molding and Core b. Cleaning, Tanning and 
ing 5 king 4 ——, : 4 Sut 3 
c. Cutting, Fleshing and Stult- 
4. BAKERIES 4 17. GARAGES ing 3 
5. BOOK BINDING a. Storage ' 3 d. Finishing and Scarfing 5 
Folding, Assembling, Pas- : b. Repair and Washing. ...... 3 97. LEATHER WORKING 
b. Cutting, Punching, Stitch- 18. GLASS WORKS a. Pressing, Winding and Glaz- 
ing, Embossing a. Mixing and Furnace Rooms, in 
Pressing and Lehr Glass 3 Light 3 
6. BREWERIES Blowing Machines 3 (2) Dark 5 
i, Cis Eine 3 b. Grinding, Cutting Glass to b. Grading, Matching, Cutting, 
b. Boiling, Keg Washing, etc 3 Size, Silvering | 5 Scarfing, Sewing 
i Bottling cis 4 c. Fine Grinding,* Polishing, (1) Light 5 
Beveling, Etching, Inspecting, (2) Dark $s 
7. CANDY MAKING 4 etc. 5 _— . 
8. CANNING AND PRE- 19. GLOVE MANU- .. SOs . 
SERVING 4 FACTURING 29. es pg ” 
9. CHEMICAL WORKS a Pcie tn —S eS 
a. Hand Furnaces, Stationary ting Sorting sia ameaail 5 b. Medium Bench and Machine 
Driers and Crystalizers 3 (2) ‘Stitching Trimming, In- Work, Ordinary Automatic 
b. Mechanical Driers and Crys- specting ‘J . 5 Machines, Rough Grinding, 
——, ee, Evapo- b. Dark Goods Medium Buffing and Polish. 
rators, Bleaching 3 (1) Cutting, Pressing, etc 5 ing 5 
c. Tanks for Cooking, Extract- ttchin, “ae enagay c. Fine Bench and Machine 
ors, Percolators, Nitrators, (2) Stitching, Trimming, ete. 5 Work, Fine Automatic Ma- 
Electrolytic Cells 3 20. HANGARS— chines, Medium Grinding, 
AEROPLANE Fine Buffing and Polishing *5 
10. CLAY PRODUCTS AND S d. Extra Fine Bench and Ma- 
CEMENTS e. on 3g Mt 2 chine ba pee : 
indi ; : . 1) Fine Wor 5 
a. eening, Filter Presses, Kiln ‘ 30. MEAT PACKING 
; : 21. HAT MANUFACTURING , 
b. Moldings, Pressing, Clean- Dyei Stiffeni . a. Slaughterin 3 
ing, Trimming 3 ad an stiffening, Braid- b. Cleaning, Cutting, Cooking, 
c. Enameling 3 4)" Cleaning and Refining Grinding, Canning, Packing 5 
d. Glazing 4 (1) Light 3 
2) Dark 5 31. MILLING—GRAIN 
11. CLOTH PRODUCTS b. Forming, Sizing, Pouncing, FOODS 
a. Cutting, Inspecting, Sewing Flanging, Finishing and lron- a. Cleaning, Grinding and Roll- 
(1 } Light Goods 5 os ‘Lich ing 3 
2) Dark Goods 5 , Dok 3 b. Baking or Roasting 5 
b. Pressing, Cloth Treating (Oil es 6 c. Flour Grading 5 
Cloth, etc. . sone 
3 Dark Goods 6 2) Dark 5 a. fase - aed 
12" COAL BREAKING 22. ICE MAKING ( Close work é 
WASHING, SCREENING 3 a. Engine and CompressorRoom 3 b. Drafting rooms 7 
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OVERHEAD SOURCES IN INDUSTRIAL OCCUPANCIES 


which necessitate special study. 


operations require supplementary illumination add at least 
two watts per square foot for the area involved. 

These figures are based upon the use of modern high 
efficiency light sources such as fluorescent and mercury 


Where machines or 


vapor lamps. 


To achieve equal illumination intensities 
with incandescent lamps approximately double the watts 
per square foot values shown will be required. 

In general, for present standards of industrial lighting, 
five watts per square foot is a practical minimum. 














Watts Watts Watts 
per per per 
Occupancy Sq. Ft. Occupancy Sa. Ft. Occupancy Sa. Ft. 
33. PACKING AND BOXING 3 b. Bead Building, Pneumatic b. Medium or Fine Material 
see hg ee nag requiring care 4 
34. PAINT MANU- nner lube Operation, Me- 
hanical smi 51. STRUCTURAL STEEL 
FACTURING 3 v= aa nema FABRICATION 3 
. PAINT SHOP 2. AR GRADING 5 
a ~t ; ane — 44.SHEET METAL WORKS ics eae Sao 
Rubbing, rdinary Hand a. Miscellaneous | Machines, 53. TESTING 
Painting and Finishing 5 Ordinary Bench Work 5 a. Rough 4 

b. Fine Hand Painting and b. Punches, Presses, Shears, b. Fine 5 
Finishing #5 Stamps, Welders, Spinning, c. Extra Fine Instruments, Scales, 

c. oe tg ies eq 8 — — - ete. % 
an inishing utomobile c. tin Flate inspection 
Bodies, Piano Cases, etc.) % 45. SHOE MANU 54. bite MILLS 

. - a. 
" FACTURING (1) Opening and Lapping, 
= eactuumes — a. Hand Turning, Miscellaneous Carding, Drawing, Roving, 

o. Lah 4 Bench and Machine Work 3 Dyeing ee 5 

% Dek 5 b. Inspecting and Sorting Raw (2) Spooling, Spinning, 

a. Seaman of Tock 3 Material, Cutting and Stitch- on Heiser ates 

37. PAPER BOX MANU (3 Light 5 Slashing (over beam end) ‘5 

a - (2) Dark be . Si as Se : 

FACTURING c. Lasting and Welting 5 ) Winding, Throwing, 

a. Beaters, Grinding, Calen- yeing : 5 
dering 3 46. SOAP MANU- (2) Quilling, Warping, 

b. Finishing, Cutting, Trimming 5 FACTURING ay 2m He a g 

38. PLATING “ a. Kettle Houses, Cutting, Soap ignt Goods 
‘ b and tbe d 3 Dark Goods 7 
. Stamping rapping = an 
. POLISHING AND maa. Fill = c. Woolen Ae 
7 BURNISHING 5 ae (1) Carding, Picking, Wath- 
9) Twisting Dyeing 5 
40. POWER PLANTS, ENGINE ; 1 ( ing, din 

ROOMS, BOILERS “7: BAR, SHEET AND WIRE ee 

a. Boilers, Coal and Ash Hand- PRODUCTS Dak Goods . 
ling, Storage Battery Rooms 2 a. Soaking Pits and Reheating (4) Weaving— 

b. Auxiliary Equipment, Oil Furnaces 3 Light Goods 6 
Switches and Transformers 2 b. Charging and Casting Flogrs 3 Dark Goods 7 

c. Switchboards, Engines, c. Muck and Heavy Rolling, (5) Knitting Machines ° 5 
Generators, Blowers, Com- Shearing (Rough by Gesead, 
pressors 3 Pickling and Cleanin 3 55. TOBACCO PRODUCTS 

d. Plate Inspection, Chipping "s a. Drying, Stripping, General 3 
41. PRINTING INDUSTRIES e. Automatic Machines, Light b. Grading and Sorting *5 
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10.1 DATA TABLES (conTiNueD) 


RIGID METAL CONDUIT—WEIGHTS AND DIMENSION 

































































Conduit Elbows 
Nominal | Nominal Nominal Minimum Nominal Dimensions, inches 
Trade weight, Externa internal wall weight 10 Threads weight, 
bacerng Length pounds diameter, diameter, thickness lengths, er pounds rc 
inches per foot ine Setting hadien pounds inch per 100 Radius Ends = C/L to End 
% 9 11%” 0.852 0.840 0.622 0.109 79 14 83 4 22 6% 
% 9 11%” 1.134 1.050 0.824 0.113 105 14 123 4% 2% 7% 
1 7 11%” 1.684 1.315 1.049 0.133 153 11% 203 5% 2% 8% 
1% 9 11” 2.281 1.660 1.380 0.140 201 11% 318 7% 2% 10 
1% 7 11” 2.731 1.909 1.610 0.145 249 1% 432 8% 2% 11 
2 9 11” 3.678 2.375 2.067 0.154 334 11% 705 9% 4% 13% 
2'4 9 10%” 5.819 2.875 2.469 0.203 527 8 1,261 10% SV 1S'/, 
3 7 10%” 7.616 3.500 3.068 0.216 690 8 1,840 13 4% 17% 
3% 9’ 10” 9.202 4.000 3.548 0.226 831 8 2,530 15 5 20 
4 % 10” 10.889 4.500 4.026 0.237 982 8 3,176 16 Ship 216 
4% 7’ 10” 12.642 5.000 4.506 0.247 1,150 8 4,110 18 5% 23% 
5 7 9” 14.810 5.563 5.047 0.258 1,344 8 6,170 24 5 29 
6 9” 19.185 6625 6.065 0.280 1,770 2 9,590 30 6% 36% 
VOLTAGE DROP TABLE 
1. To find the size of wire required for a given voltage drop required size is the size found on this line. 
stated in percentage of the line voltage: 2. To find the percent voltage drop which will be produced 
the “ampere-feet’” by multiplying the current in amperes by a given size of wire: 
by the length of one wire in beet (not the total length of wire in the Find the ampere-feet as above. 
circuit). Starting with the given size ot wire follow this horizontal line to 
Find the line voltage in the upper left comer; follow this hori- the right to the number of ampere-feet nearest to the actual number 
zontal line to the right to the given percent drop, follow this calculated. Follow this column up to the percent drop on the 
column down to the number of ampere-feet nearest to the actual line corresponding to the line voltage. 
number calculated. Follow this horizontel line to the left. The 
Volts PERCENT DROP 
550 a 2 1.6 1.4 1.2 1.0 0.8 0.6 | Se. Res eee 
440 5 2.5 2 1.75 1.5 1.25 1 0.75 | a ee rere 
220 10 5 4 3.5 3 2.5 2 1.5 1 0.75 0.5 
110 20 10 8 7 6 5 & 3 2 » Be 1 
SIZE OF y 
WIRE AMPERES — FEET (AMPS xX SINGLE DISTANCE IN FEET) 
| Vn Reseeceeree Sptpeyene =: 1,670 1,460 1,250 1.050 840 630 420 310 210 
| ae Serer ee. ery eee 2,660 2,320 1,990 1,660 1,330 1,000 670 500 330 
10 10,600 5,300 4,200 3,700 3,170 2,650 2,120 1,590 1,060 790 530 
3 16,800 8,400 6,700 5,900 5,000 4,200 3,400 | 2,520 1,680 1,260 840 
6 26,700 | 13,400; 10,700 9,400 8,000 6,700 5,300 | 4,000 2,670 2,010 1,340 
5 33,700 | 16,900] 13,500| 11,800| 10,100| 98,400/ 6,700] 5,100] 3,370] 2,530] 1,690 
4 42,500 | 21,300; 17,000; 14,900; 12,800/ 10,600 8,500 | 6,400 | 4,300 3,200 | 2,130 
3 53,600 | 26,800; 21,400 18,800 16,100 13,400 10,700 | 8,000 5,400 | 4,000 2,680 
2 67,600 | 33,800; 27,000; 23,700/ 20,300; 16,900; 13,500/ 10,100 | 6,800; 5,100 3,400 
f 85,200 | 42,600; 34,100; 29,800 | 25,600/ 21,300 17,000 | 12,800; 8,500 | 6,400); 4,300 
0 107,500 | 53,800; 43,100 37,600 32,300 | 26,900; 21,500 | 16,100 | 10,800 8,100 5,400 
00 135,500 | 67,800| 54,200; 47,400| 40,700} 33,900/| 27,100 | 20,300 | 13,600 | 10,200} 6,800 
000 170,900 | 85,500| 68,400| 59,800] 51,300] 42,700| 34,200 | 25,600 | 17,100 | 12,800] 8,500 
0000 215,500 | 107,800 | 86,200 75,400 | 64,700 53,900 | 43,100 | 32,300 | 21,600 | 16,200 | 10,800 
250,000 c.m. | 254,600 | 127,300 | 101,900 89,100| 76,400| 63,700] 50,900 | 38,200 | 25,500 | 19,100 | 12,700 
300,000 c.m. | 305,600 | 152,800 | 122,200 | 106,900 | 91,700} 76,400] 61,100 | 45,800 | 30,600 | 29,900 | 15,300 
350,000 c.m. | 356,500 | 178,200 | 142,600 | 124,800 | 106,900 | 89,100; 71,300 | 53,500 | 35,600 | 26,700 | 17,800 
400,000 c.m. | 407,400 | 203,700 | 163,000 | 142,600 | 122,200 | 101,900 | 81,500 | 61,100 | 40,700 | 30,600 | 20,400 
450,000 c.m. | 458,300 | 229,200 | 183,300 | 160,400 | 137,500 | 114,600 | 91,700 | 68,700 | 45,800 | 34,400 | 22,900 
500,000 c.m. | 509,300 | 254,600 | 203,700 | 178,200 | 152,800 | 127,300 | 101,900 | 76,400 | 50,900 | 38,200 | 25,500 
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SHERARDUCT—Full weight, threaded, rigid steel XDUCT JUNIOR—Electrical Metallic Tubing. Ele 
conduit Peas against rust and corrosion by the tro-galvanized, then further protected inside by gmete: 
“Sherardizing” process for life-time protection. smooth, lustrous coating of clear, durable enamel. 
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FLEXSTEEL—Galvanized, flexible-steel conduit. 


Continuous runs from outlet to outlet reduce installa- NEPCODUCT—The stee/ underfloor duct system thgsheath 
. . ° ee ° ” ' 
tion costs. Provides an economical “pull-in pull-out, provides convenience outlets at the floor surface. Fogtons, 


ivan meas power, lighting, telephone and signal service in a moist 
type of floor construction. condit 


STANDARD FEEDER BUS 
TYPE “‘A’’ HOUSING 


LO-LOSS FEEDER BUS 
Highest transmission efficiency due to low voltage 
drop with all types of load. Recommended for long 
feeder runs. 


For normal runs between transformer bank and switch 
gear equipment. Housings for both indoor and out 
door installations. 


FOR ALL SYSTEMS 


.  NEinsulated building wires I. P.I. “PLUG-IN” BUS 


, and cables, connectors, For branch runs from feeder bus. Plug-in openings, 
, boxes and accessories to staggered on 15-inch centers on two sides, peril 
meet the requirements insertion of devices every 71 inches. 


ree of any wiring job. 
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JON-METALLIC SHEATHED CABLES 
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VAS BACK LOOMWIRE-—A nev, small di- 
de by @meter cable for dry locations—normal requirements. 
mel, @fach conductor carries full insulation to terminal 


ra A.B. C. ARMORED BUSHED CABLE—Complete, 


ready-to-use grounded wiring system. Sizes 14 and 12 
have low-resistance grounding strip. Furnished with 
“Dilec Safecote”’ insulated wires. 






sew. Has a saturated, fire-retardant, moisture re- 
istant, cotton-braided sheath. 





















“Switch-controlled” 3-wire multi-outlet assemblies. 
Outlets every 18” or 6”. For residential or com- 


NE-O-PRENE LOOMWIRE —The first Neoprene- mercial use. 1 
rem thagsheathed Loomwire to be listed by U/L. For wet loca- 3-Wire PLUG-IN STRIP l 
ce, Fogtions, stables, farm buildings—where rot, fungus, provides wall-switch con- 
> in ammoisture, ammonia-laden air and drastic weather trol for lamps, plus con- 
conditions are destructive to other approved wiring. stant service for clocks, radios, electric blankets and 
appliances. Each receptacle—a :hoice of two services. 
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BUS | 
IG | 
| 
XTENSIONDUCT —For extending circuits along FLORDUCT 
5 walls and ceilings. Made with the “lay-in” feature. 
No wire fishing necessery. Attach the base, lay-in the For across-the-floor service. Bump-proof, mop-proof, 
Wites, snap on the capping. trip-proof—another NE raceway with the: “‘lay-in” 
-" principle. 
witch: } 
id out: 
= Ht 
ee or SURFACEDUCT—A 2-piece, all-purpose industrial | 
METAL MOLDING—For main og ga “lay-in” raceway for every type of service up to 60 amp. 
*y and a branch circuits—also has the’ lay- Accommodates all manufacturers’ approved devices. 
rinciple. a 
= 4x4 WIREWA—A hinged-lid 
— steel wireway for feeders, branch 
a 1 circuits, control and signal wir- 






ing up to 600 volts. Speeds power 
rewiring. Eliminates exposed 
wiring hazards. 
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“Two ways to shine 


MAKE SURE THEY’RE G. E.! 
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\4 hatever the job, you can get the right lamps for it from General 


Electric. The G-E lamps below are only a representative few of the more than 


10,000 types and sizes made by General Electric. So don’t take chances 


with customer satisfaction. Always specify G-E lamps. Their quality is assured 


by more than 480 tests and inspections, and General Electric Lamp 


research is always at work to make G-E lamps... Stay Brighter Lounger / 


FILAMENT: Clear, inside frosted, daylight 
—all types and wattages. Silvered bowl 
for indirect lighting; reflector-spot and 
reflector-flood, with reflecting surface 
inside bulb, for special applications. 


FLUORESCENT: Steps up working efficiency, 
increases productivity. In 11 years 
General Electric Lamp research has 
increased light output 44%, lengthened 
life 150% and reduced cost 62.5%. 





mercury: Lower cost lighting for fac- 
tories. High light output means fewer 
fixtures. Rated life is unusually high, 
depending on the wattage and number 
of starts. 





INDICATOR: Tiny lamps with a big job on 
instrument panels, warning devices. G-E 
makes a type for every use—and every 
lamp is the same dependable high quality. 


104 


PROJECTOR: Made of two moulded glass 
sections, sealed to make a single unit. 
Has a highly efficient sealed-in reflector 
and prefocused filament. 
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INFRARED: Quick heat at low cost for dry- 
ing, baking, dehydrating, and other uses. 
General Electric makes all types and sizes. 
It’s easy to get the right G-E lamp. 
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| when you install lamps! 


MAKE USE OF G-E 
LIGHTING KNOW-HOW! 


‘Diets a General Electric lighting engineer in every General Electric 




















Lamp sales district who is available to help you with difficult lighting problems. 
Make use of his wide experience. A phone call or letter to your nearest 


General Electric Lamp office will bring his services to you. 


SALES DISTRICTS | 


(To obtain sales and technical information) 


Albany 7, N. Y. 


Atlanta 3, Ga. 
Baltimore 1, Md. 
Boston 10, Mass. 
Buffalo 2, N. Y. 
Charlotte 2, N. C. 
Chicago 4, Ill. 
Chicago 4, Ill. 
Cincinnati 2, Ohio 


Civil Service Center 
No. 8, Elk Street 


187 Spring St., N.W. 


101 North Charles Street 


50 High St. 
901 Genesee Bidg. 
516 Johnston Building 


231 South LaSalle Street 


230 So. Clark Street 
36 E. 4th Street 


Albany 3-4447 


WAInut 9767 
MUlberry-7733 
HAncock 6-1680 
Cleveland 3400 
4-8614 
DEarborn 2-4712 
DEarborn 2-4712 
DUnbar 2460 


Detroit 26, Mich. 
Indianapolis 4, Ind. 


N. Kansas City 16, Mo. 


Los Angeles 13, Calif. 
Milwaukee 3, Wisc. 


Minneapolis 13, Minn. 


Newark 2, N. J. 
New York 22, N. Y. 
Oakland 7, Calif. 
Philadelphia 2, Pa. 


1400 Book Tower 
1115 Circle Tower 
200 East 16th Avenue 
601 West 5th Street 


5032 Plankinton Building 


500 Stinson Blvd. 
744 Broad Street 
570 Lexington Avenue 
1614 Campbell Street 
1405 Locust Street 


WOodward 3-6910 
MArket 2536 
NOrclay 3568 
Michigan 8851 
MArquette 8-8580 
GRanville 7286 
MArket 3-3953 
PLaza 5-6300 
Highgate 4-7340 
Kingsley 5-3336 







535 Smithfield Street GRant 3272 
1238 N.W. Glisan Street BEacon 2101 
10 West Cary Street 3-2893 

710 N. Twelfth Bivd. CHestnut 8920 


Cleveland 14, Ohio 1320 Williamson Bldg. CHerry 1010 
Dallas 2, Texas 1801 North Lamar Street CEntral 7711 
Davenport, lowa 206 East Second Street 2-2646 
Denver 2, Colo. 1863 Wazee Street MAin 6141 


Pittsburgh 22, Pa. 
Portland 9, Oregon 
Richmond 20, Virginia 
St. Lovis 1, Missouri 




















Customers will thank You / 


Your customers know that the G-E monogram on the 
lamps you install means “top quality.” And when a 
General Electric engineer has a finger in a tough job, 
customers are doubly pleased! It means good will 

word-of-mouth praise, and added business for ahs 
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Q-FLOOR WIRING SIMPLIFIES YOUR JOB The 
cells of Robertson Q-Floors make a regular, 
evenly spaced steel raceway system, which 
your men can wire without special skills. 
General Electric wiring components for 
Q-Floor start with rectangular header ducts, 
extending from panel box across the floor 
cells. Junction units in the duct permit easy 
access to all floor cells. Floor taps, outlets, and 
accessories complete the system. Standard 
parts throughout save time, make estimating 
and ordering easy. 





Be ace ee eae ea NOC 


AMPLE WIRING CAPACITY FOR ALL TYPES OF BUILD- 
INGS Any building equipped with General 
Electric Q-Floor wiring and Robertson Q- 
Floors gives you a fine opportunity to pro- 
mote complete electrical usage throughout 
the building. Ample capacity of each floor 
cell, and the large number of cells in any floor 
area, give building operators the opportunity 
for full and flexible use of electric equipment. 
It’s the system that gives complete, over-all 
electrical availability. 


PUT CIRCUITS IN FAST TO ANY LOCATION Junc- 
tion units identify proper cells for power, tele- 
phone, alarm or other services. Illustration 
shows header ducts for three-service system. 
Note how large, easy-to-use, hand holes are 
located over the particular cells they feed. 
From hand hole, circuits can be run and out- 
lets installed at practically any spot along the 
length of the raceway. With cells laid out on 
six-inch centers, you can spot outlets where- 
ever they’re needed. 


FRE SR 














Q-FLOOR WIRING PRESERVES ORDERLY FLOOR APPEARANCE The job you 
do with General Electric Q-Floor wiring remains a credit to you as an 
example of neat, finished work. Hand hole covers, finished with the 
flooring material, are unobtrusive, yet easy to locate. With the use of 
more and more electric equipment, maintaining neatness in offices, 
hospitals, and plants becomes increasingly difficult—but not with 
Q-Floor wiring. 


ADDS A SAFETY FACTOR FOR ALL TRADES Because Q-Floor is a complete 
floor surface, it makes a working platform for all trades. Equipment 
can be located directly on the floor. Men can work with maximum 
safety. Material breakage and loss may be reduced. Contractors like 
working with Robertson Q-Floor and G-E Q-Floor Wiring, because 
they’re a workable, efficient construction combination. 
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NO INTERRUPTION OF BUILDING ACTIVITIES 
When new outlets are called for in existing 
buildings, there’s no need for occupants to 


stop work, no need for extensive furniture - 


moving. The electrician merely opens a small 
hole in the floor and drills through the Q- 
Floor cell. With this simple operation, the 
raceway is open and ready for wires to be 
pulled through. At junction of header duct 
and floor cell, the cover is easily removed. 


KES 
x 


NO NEED TO RIP UP FLOORS Adding circuits 
or rewiring involves no groping. Conductors 
from panel are easily pulled through header 
and into raceways where outlets are to be in- 
stalled. Existing circuits are easily separated 
for identification. An adjustable floor tap, 
with extension, makes outlet installation a 
matter of only a few minutes. In construction 
and in maintenance, you'll like the worka- 
bility of General Electric Q-Floor wiring. 





CHANGE CIRCUIT LAYOUTS FAST Any raceway 
in the Q-Floor wiring system can be easily 
located at any time. This means you can lo- 
cate all circuits fast—change circuits quickly 
to meet changing requirements at any time 
during the life of the building. This is a great 
advantage in beating the problem of obsoles- 
cence. To you it means a solution to the many 
problems normally encountered in layout 
changes and changes in circuit requirements. 


WHY NOT SUGGEST Robertson Q-Floors with General Electric Q-Floor Wiring 
the next time the question of wiring adequacy comes up? This efficient 
combination is practical for all types of buildings—retail stores, hospitals, 
office buildings, and factories—for new structures or for additions to exist- 


ing structures. It’s the modern, efficient method of construction—the 


flexible, practical method of keeping buildings electrically young. 


FOR FIRST-HAND INFORMATION, get in touch with your General Electric Con- 


struction Materials distributor or H. H. Robertson Company district office. 
Experts on underfloor distribution methods will gladly give you the whole 


story and show samples of Q-Floor construction. 


IF YOU'D. LIKE A HANDY REFERENCE BOOK that answers many questions on 
General Electric Q-Floor wiring, write on your letterhead for a 
of the Q-Floor Wiring Data Manual to Section C10-718, General Electric 


Company, Bridgeport 2, Connecticut. 
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To provide a full range of sizes, shapes, and insulations . . . 
for a wide variety of applications . . . General Electric offers 
two great names in magnet wires—Formex, for temperatures 


to 105 C; and Deltabeston, for temperatures to 125 C. 


Formex is a tough, workable magnet wire—insulated with 
synthetic resin — that is famous for speedy winding and 
extremely long operating life. Chemical-resistant, heat-shock- 
resistant, abrasion-resistant, small-diameter Formex magnet 


wires are available in all common sizes and shapes. 


Deltabeston magnet wires, insulated with glass or with 
asbestos, are high-heat magnet wires that permit operation at 
temperatures higher than those allowakle for ordinary cotton- 
or enamel-insulated wires. Deltabeston magnet wires are avail- 


able in all the usual sizes and shapes. 
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2 great magnet wires 
from a single source 


TO FILL EVERY WINDING NEED 
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Contact your G-E construction materials rep- 
resentative or distributor for detailed infor- 
mation about this complete magnet wire line. 
For the latest booklet on General Electric 
magnet wires, write to Section W40-718, 
Construction Materials Department, General 
Electric Company, Bridgeport 2, Connecticut. 





GENERAL 
ELECTRIC 



































There are no clips or 
safety gadgets to fuss 
with when your fix- 
tures are equippe 

with Turrets. Snug fit 
and uniform spring 
tension hold lamp se- 
curely in place—avto- 
matically keep firm 
contact. 


















The slow process of 
replacing lamps with 
two hands is out when 
fixtures are equipped 
with General Electric 
Turret lampholders. 
























Spring action is the 
secret of the Turret’s 
simplicity of opera- 
tion. To insert a lamp 
just push in contact 
plate and turn lamp 
slightly to seat pins. 
Swing free en of 
lamp up and lamp 
slides firmly into place. 







































Now, lamp changing 
is a fast, easy, One 
hand operation. And 
there’s no nee to 
worry about breaking 
lampholders, because 
Turrets are sturdy, can 
take rough handling. 























Car Lamp Maintenance Time 
ili Seecity titiares 
G-E TURRET LAMPHOLDERS 


Check these features of G 
es of G-E Turret lampholders 
periviu i I / i i 
se re interested in fluorescent ! 
ighting why not .write for more | 


—Check the fi 
e fixtu 
- re you buy for G-E Turret lampholders 
w Saf 
4 ety . .. The hazard of falling lamps is vi _ ore on G-E Turret lamp- 
, hidsdiinaiinaen - ps is virtually eliminated. oo and the features they give \ 
eee . . xt ‘ . e 
fast, easy tnotion. ps can be installed from either end of fi dress mm with them? Ad- | 
of fixture with one Mike seg Q54-718, Construction r 
‘ rials Depa ; | 
Electric ieee - 
> zeport yA 


Econom 
y--- Turrets take hard, rough h . ; 
gh handling without bei ; 
ut being damaged... Connecticut. 


costly replace 
y replacement problems are eliminated 











‘se 
Service A 
..- All Turret | 
— . ampholde bs 
. the sturdy metal poaahcts. tape ar se000 parts are made to give long 
‘ S designed to st d hz y service 
i Availabili stand hard usage Now f 
ity... Turr saBe- _ 
BY Sf ets are available i Slimli 
| and to permit a wide selectio - sle in three sizes to simplify fix mline lamps 
e n of lamp arr plify fixture design Now, G 
Efficienc angements. fs he eneral Electric make 
hace YY... When fixtures are equi od wi Twin Turret lampholders for t ‘ 
ut are mounted in a straight li juipped with Turrets, lamps are 96-inch Type T-12 Slimline | wo 
lightin y. : gn ine, thus giving isis ps are not stag rered These: lie sete ine lamps. 
& giving m & w Slim 
g maximum efficient, shad I : line Turrets have 
, Shadowless all the big features of the stand 
ard line of Turrets. . 
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_ NEVER BEFORE! 


~ AG-E General-Purpose* Insulating Varnish 


EXCELLENT BONDING STRENGTH 


General- purpose 9574 has excellent bonding 
properties. It is ideal for all types of motor wind- 
ings (except extra high-speed armatures), and has 
outstanding electrical characteristics. 


EASIER TO WORK 


G-E 9574 is a phenolic drying-oil varnish. It’s 
particularly easy to use and handle. It has an un- 
usually high flash point (100 F), and its viscosity 
(250 C. P. average at 45 F) makes it usable at barrel 
gravity. 


[7 NO SPECIAL THINNERS REQUIRED 


G-E 9574 can be thinned with ordinary petro- 
leum spirits up to 20%. 


CURES AT LOW TEMPERATURES 


This clear-baking varnish cures at low tempera- 
tures. A baking cycle as low as 212 F is successful 


OUTSTANDING CHARACTERISTICS i 











in conventional baking equipment. 


PENETRATES DEEPEST COILS 


G-E 9574 easily penetrates the deepest coils, 
forms an even film. Aging properties are excellent. 


*G-E 9574 gives excellent results on all types of coils except extra 
high-speed armatures. 





You Can Put Your Confidence in 


GENERAL @@) ELECTRIC 
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You know you're right 





witha Ey Pam Te 


fe! ~ 
“ee 








Clean-cut threads and uniformly high quality are only two of 
several features that make General Electric white rigid conduit 
the first choice of electrical contractors and maintenance men 
everywhere. Other considerations are its hot-dipped zinc coating 
—fused into high-grade steel—and its tough, smooth-as-glass 
Glyptal* lacquer finish, inside and out. 

Always, when you think of rigid conduit... think - of 
*G-E White.” For further information, see your nearest 
General Electric Construction Materials distributor, or write 
to Section (C15-670, Construction Materials Department, 
General Electric Company, Bridgeport 2, Connecticut. 


*Trade-mark Reg. U.S. Pat. Off. 
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RACEWAYS ROUNDUP 


with your 


GENERAL ELECTRIC 


Construction Materials Distributor 
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Still the favorite 
for wiring protec- 
tion against chem- 
ical corrosion is 
General Electric 
black rigid conduit. 
“G-E Black” is made from the same 
high-grade steel—and is manufac- 
tured with the same precision—as 
“G-E White.” The tough, glassy- 
smooth, baked-on enamel makes wire 
pulling easy, and is an excellent 
paint base. 


General Electric 
switch and outlet 
boxes are made in 
a variety of sizes, 
shapes, and depths 
for every purpose. 
The entire line of G-E boxes is avail- 
able with galvanized finish. All cable 
and conduit boxes have improved 
knockouts, are easy to install, and 
have the approval of Underwriters’ 
Laboratories, Inc. 





General Electric 
© fittings and ac- 
: cessories for the 
‘= complete line of 
tm) AAS] G-E conduit prod- 
— ucts are available. 
Carefully designed connectors, nip- 
ples, couplings, and other fittings 
make installation of G-E raceways 
simple and fast. All types of con- 
nectors for armored and nonmetallic 
cables are included in the G-E line. 
When installing any type of electric 
wiring, make sure you use General 
Electric fittings. 


DB) 


On your next or- 
der, why not try the 
time-saving, “one- 
stop, one package” 
service that your 
General Electric dis- 
tributor can supply? 
Because he carries the complete 
General Electric line, you can order 
every item you need from him. No 
need to run around getting part of 
your requirements in one place and 
part in another. It’s the kind of 
service busy contractors need to help 
stretch scarce working hours. 
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AVAILABLE 
NOW! 


The Entire NEW 1949 


ine of | & B Connectors | 
Unsurpassed in Quality 
Unexcelled in Performance 






































Not just connectors, but superlatively engineered connec- 
tors backed up by the name and experience of one of the 
oldest and best-known manufacturers in the industry... 
an entire line completely redesigned, completely mod- 
ernized since the war... a line in full production now on 
T&B’s new batteries of high-speed, automatic machinery 
and available for immediate delivery from stock today! 
Don't hang your reputation on unknown, untested prod- 
ucts—install the best, profit from top performance—buy 
the new T&B connectors at your electrical wholesaler now! 











BETTER SERVICE 
YOUR ELECTRICAL WHOLESALER 


BETTER PRODUCTS | THROUGH AND BECAUSE OF 
LOWER COSTS 


No. 240 
OTHER CONNECTORS 
AVAILABLE 


THE THOMAS & BETTS CO. 


INCORPORATED ; Wii ee 


ELIZABETH 1 NEW JERSEY 
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you can 6c SURE.. iF its 


Westinghouse 

















and heres why they Ckwith you 


Everyone is enthusiastic about the new Quicklag 
Loadcenter. That’s because Quicklags add a modern 
touch of quality to any home... combine years of 
dependable wiring protection with real con- 
venience... and make it easy for you to sell a more 
adequate wiring job to prospects and homeowners. 

You stock a few basic devices, breakers of various 
ratings, flush and surface-type covers. That is all. 
With this basic equipment you can tailor the Load- 
center to fit the circuit protective requirements of 
any home... and you can do it on the job. The 
breaker pan lifts completely out to provide plenty 


If the lights go out... 
a flip of the switch restores 
service. As convenient as 
that! No fuses to replace... 
and so simple and safe that 
even a child can operate it. 
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of wiring room and the breakers simply snap into 
place. What’s more, the spring-backed breaker pan 
automatically adjusts the breaker assembly up to 
the cover. 

See the new Quicklag Loadcenter at your nearest 
Westinghouse supply house, or write for Booklet 
B-3881. Address Westinghouse Electric Corpora- 
tion, P. O. Box 868, Pittsburgh 30, Penna. 5-60666-a 


QUICKLAG | 
-LOADCENTERS 
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Westinghouse 
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7& EASIER! —— 


if you plan your power distribution system first 


Eliminate plant shutdowns due to power 
system changes. Realize new plant econo- 
mies! 

Plan your Power System before you set up 
your new production areas. Choose the 
“one best” system that answers ail of your 
power requirements. 

It may not be the system with the lowest 
initial investment. But, it will prove to be 
the lowest in cost over a period of years. 

Remember—production records are set 
only if your power system can handle the 


If you're expanding or building a new production 
area... get this invaluable information NOW! 


1. A New 34-Page Booklet: “Industrial Plant Distribution System’’, 
B-4045. Fact-filled pages and colorful diagrams present the basic 
systems most widely used in industry today. Find how to choose the 


best system for your plant. 


2. System Selector: A wealth of information condensed to a pocket- 
size selector! In a matter of minutes you can make preliminary esti- 
mates on the system that answers your requirements. Ask for SA-6116. 
3. Color Movie: Get all the facts visually! This 16mm full-color movie 
is a 20-minute dramatization that will point the way to new economies 
in plant power distribution. Ask one of our representatives for a free 
showing of “The Right Power Distribution System”. No obligation, 


of course. 


Call your nearest Westinghouse office, or write Westinghouse 
Electric Corporation. P.O. Box 868, Pittsburgh 30, Pennsylvania. 


load. The problem of selecting such a sys- 
tem varies. BUT .. . Westinghouse can help 
you find YOUR answers! 

We have worked in close co-operation 
with all types of industries. This wide 
application experience has given us an 
intimate knowledge of every phase of power 
distribution and applications. 

CONSULT WESTINGHOUSE . .. and 
get real help in adapting distribution systems 


to your specific problems. J-94789 



















Westinghouse 


SYSTEM PLANNING SERVICE 
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How will 








MORE ECONOMICAL 


LESS MAINTENANCE 





EASIER INSTALLATION 





MINIMUM SPACE 


GREATER RELIABILITY 


PLEASING APPEARANCE 
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provide BETTER answers to your power | 


distribution needs? 


FIRST CONSIDER ALL THESE ADVANTAGES 


@ Fire and explosion-proof 

®@ No exposed live parts 

® Positive interlocking of circuit breakers and 
switches 

®@ Separate breaker compartments 


@ Costly vaults eliminated 

®@ Location near center of load 

@ Shorter secondary cables—less copper 
© Better voltage regulation 

© Lower line losses 

@ Light weight 


@ No testing or reconditioning of liquids 

@ No maintenance of gaskets, valves and level 
gauges 

@ All parts readily accessible 

® Drawout circuit breakers quickly inspected or 
replaced 


@ Shipped complete—installed as a unit 
@ Light weight 


®@ “Unitized”’ design saves valuable floor space 


@ Undivided responsibility for manufacture and 
correct functioning of all equipment 
@ Factory-assembled and tested—as a ynit 


®@ Enclosures of modern matched design 
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Now, Do You Have All the Answers? 
J .+-ho, not quite, for it is almost imperative that you select the best 
power distribution system possible. 
fll : 4 VZ Vo yet Westinghouse offers such co-operation to all 
—— industries in searching out better answers to 
all phases of distribution and application 
... it is the system which gives the greatest of power. 
value per dollar of investment and eco- Write for the new booklet “Industrial Plant 
nomically and safely supplies adequate elec- Distribution Systems”. Fact-filled pages and 
tric service to both the- present and future _—_ colorful diagrams will help you in selecting 
plant loads. a system that best meets your requirements. 
Close Westinghouse co-operation and Call your Westinghouse 
years of practical experience with all types _ office, Ask for B-4045— 
of industries have led to many outstanding or write Westinghouse 
a achievements in the development of new dis- _ Electric Corp., P. O. Box 
tribution systems, methods and equipment. 868, Pittsburgh 30, Pa. 
J-97134 
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... for better “long haul” power distribution 


Now you can lick the problem of excessive 
voltage drop in long feeder runs. New, 
Westinghouse Low Impedance Bus Duct is 
the equipment you need. 

Close spacing and interlacing of busbars 
in low impedance duct assure /ow voltage 
drop ... actually about one-half of that for 
conventional plug-in or feeder duct. This per- 
mits more efficient operation of electrical 
equipment served by long feeder runs. 

Low impedance duct safely withstands high 
short-circuit stresses and is economical on 
high-capacity circuits. Its steel housing is 
small to conserve space... ventilated to 
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decrease temperature rise... Bonderized to 
prevent rust and corrosion. 

Don’t gamble with a crippling low-voltage 
condition. Be sure with Low Impedance 
Bus Duct! 


For full details write Westinghouse Electric 


Corporation, P.O.Box 868, Pittsburgh 30, Pa. 
J-30002 
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WHAT YOU NEED, 

gor YOU | WHEN YOU NEED IT, 
WHERE YOU NEED IT, 
FROM ONE SOURCE OF SUPPLY 


When you pick up your telephone and cal! your 
nearest Wesco office, a number of varied and es- 
sential services are ready to go to work for you 
—services that mean savings of your time, money 
and effort. 


OUTDOOR DISTRIBUTION EQUIPMENT 


1. Sales and Engineering—Trained Wesco sales and en- 
gineering personnel are always available to help, advise 
and recommend. 





INDUSTRIAL APPARATUS & SUPPLIES 

2. Warehousing—The national network of 109 Wesco 
offices is, in effect, one large warehouse. Wesco warehouse 
pools make available to you thousands of products made 
by hundreds of manufacturers scattered all over the country. 





3. Purchasing—By buying products in quantity, Wesco 
is able to maintain inventories to satisfy your product prefer- 
ences; and at competitive prices. 





LIGHTING & LAMPS 


4, Experience—Wesco specialists and salesmen are 
trained, seasoned men who have had years of practical ex- 
perience. Back of them is an office organization equally 
capable and efficient. 





5. Delivery—There is a Wesco office in your town or 
nearby ready to offer you prompt delivery of “everything 
electrical.” Consult the list of products at the left and call 
the nearest Wesco house for your next electrical order. 


cy 


Westinghouse Electric Supply Company 
GANIZATION WITH 109 CONVENIENTLY LOCATED BRANCH OFFICES 
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Installing electrical conduit? 
SPECIFY i oe 
Obround CONDULETS® 


because they are so handy and there are 
ea «|S 49 different types 


A wide variety of interchangeable covers and wiring 
devices with Crouse-Hinds’ exclusive Wedgenut 
Fastener; sizes to fit 14 to 6-inch electrical conduit. 
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Type LLB 
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Type CUB 


Type LRB 
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Type LBD 
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Type LFB 





Type DXE 
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Type BM 





ype LBL 
Type DXC 

For 2 Switches 

Type LBR Type BNM or Receptacles 
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The complete Obround Series, together with 
15,000 other items for the electrician, is listed 
in Crouse-Hinds Condulet Catalog. 








* CONDULET is acoined word regis- 
Nationwide tered in the U.S. Patent Office. It 
_ P ; designates a product made only by 
Distribution the Crouse-Hinds Company. 


Through Electrical 
Wholesalers CROUSE-HINDS COMPANY 
Syracuse 1, N.Y. 


A Offices: Birmingham — Boston — Buffalo — Chicago — Cincinnati — Cleveland — Dallas — Denver — Detroit — Houston — Indianapolis — Kansas City 
St. Louis-- Washington. Resident Rep 


<> gh — Portland, Ore. — San Francisco — Seattle 
CROUSE-HINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORONTO. ONT. 


CONDULETS - TRAFFIC SIGNALS : AIRPORT LIGHTING - FLOODLIGHTS 
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” What makes 
a good tape 













To manufacture good serviceable tape certain standards must be met. A 
short cut on any one point would result in a sub-standard product. Accu- 
rate production strictly adheres to the 5 quality points below—at all times. 


¥ Fine strong straight woven cotton fabric base. 


2 High quality, clean rubbers scientifically blended to form a stable, 
tacky, adhesive impregnating compound. 


3 Impregnation of the sheeting with the compound by steel calendar 

rolls operating at different peripheral (friction) speeds. That's where 
friction tape gets its name. Tape made by less costly methods isn't genuine 
friction tape. 


4 Slitting to desired width on specially designed machines to assure 
clean, non-raveling edges. 


& Proper packaging in handy protective cartons and tins to keep tape 
clean. 

That’s the way ACCURATE Friction Tape is made, It’s the reason every 

foot is of consistently high quality. Friction or rubber, use ACCURATE 

Tapes for best results because all are made to highest standards for your 


protection. There is an ACCURATE distributor near you. Ask for his name 
today. Just write Accurate Mfg. Company, Garfield, New Jersey. 


—== MEMO FOR 
illest CONTRACTORS! 
: THE HANDY 10-ROLL 
PROTECTIVE CONTAINER 









FRICTION Keeps tape clean and fresh on the 

isb. It's a good idea to have a few 

+ always on hand in your field stock- 

} room, ready for use when you 
need it, 


25 YEARS MAKING TAPES EXCLUSIVELY 
N23 
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NEW KENT-MOORE 
BRILLIANT ILLU 
DISPLAYS, EFFEC 





Ok, contractors, get ready for new business. Volume business, too, 
that’ll come your way as soon as you offer Kent-Moore VAL-LITES. + 
For VAL-LITES are a new type fixture beamed three ways at your mi z 
big retail store lighting market. 1—They provide bright, efficient 
fluorescent lighting in single or multiple unit application. 2 — They 
dramatize merchandise, create distinctive wall and counter displays. 
3—And attractive VAL-LITE letters...easy-to-read, easy-to-change 
. . Stand out boldly against a glow of back-lighting for effective 
“point-of-purchase” advertising or department identification. 


























Smartly styled, sturdily built, union made. Approved by VA-At0h Avetiahtetn Pocoteaialestndial 
Underwriters . Sold through leading electrical whole- stated 11887: tater 0-ciatt Cusitsniad tees 
salers. Write today for complete details and ask for the Model J3949: two 40-watt fluorescent lamps, 
new VAL-LITE Catalog. 


KENT-MOORE ORGANIZATION, !Nc. 


GENERAL MOTORS BUILDING e¢ DETROIT 2, MICHIGAN 











Kent-Moore VAL-LITES are a “natural” for super markets. Brand names stand out against VAL-LITE backlighting This automobile dealer increased mechanic efficiency by 
Merchandise sparkles, and customers can find it fast. while appliances below make a “buy-appealing” display. lighting and labeling his service department bays, 
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ALCOA 








What conduit sizes are re- 
quired for wire and cable 
with Aluminum conductors? 


How does Aluminum handle? 





These and many other basic questions about 
this lightweight, low-cost wire and cable, made 
with Alcoa E. C.* Aluminum, are answered in 
Alcoa’s new booklet, **Aleoa E. C. Aluminum 
for Electric Wire and Cable”. It’s yours for the 
asking. Just write us, on your company letter- 
head, for your free copy. Be sure to pass this 





booklet on to others in your organization. 


: Inaltd ond sold by leading wire manutcouers TMT W og YY ALUAAINUD | 


CHARTS, DIAGRAMS, ILLUSTRATIONS 
ANSWER QUESTIONS LIKE THESE: 


Has Aluminum been proved 
in actual installations? For 
how long? 





What kind of terminations 
can | make with Aluminum? 





Alcoa makes light, strong, conductive E. C. 
Aluminum which leading wire manufacturers 
draw, strand and insulate, and sell under their 
own trademarks. It’s available in required types 
of insulation to help you make installations 
faster and at lower cost. 

Atuminum Company oF America, 2197G 
Gulf Building, Pittsburgh 19, Pennsylvania. 


ALUMINUM 


*E. C.: Electrical Conductor Aluminum 
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DAY-BRITE 


A COMPLETE LINE OF QUALITY FLUORESCENT FIXTURES 


COMMERCIAL FIXTURES 


PAT, No. D-153001 





the LENOX-2 * tor wo 40-war lamps 


—direct or suspension mounting—single 
unit or continuous installations 


the LENOX-4 * to: tour 40-war lamps 


—direct or suspension 





unit or continuous installations 


Shielded type companion fixtures 
designed to combine high efficiency with 
low brightness ratios. All steel construc- 
tion throughout. Enclosures snap on and 
off instantly, supported by service chains. 
Interlocked louvers make enclosures one 
rigid unit. Engineered for easy, econom- 
ical installation and maintenance. En- 
closure sides finished in HOT-BONDED 
SUPER-WHITE enamel, with baked 
lustre aluminum ends. Wired with certi- 
fied ballasts (ETL approved), sockets 
and NO-BLINK type starters. The 
Lenox-2: 61%"’ deep, 117%" wide, 4814” 
in length. The Lenox-4: 63%’ deep, 
1634%4’’ wide, 4814” in length. 





PAT. No. D-140387 





the TOPNOTCH® so we sowe 


lamps—direct or susp ou g 





single or continuous installations 


Open type unit... efficient ...easy to 
install and maintain. Chassis is of die- 
formed steel construction, finished in 
HOT-BONDED SUPER-WHITE 
enamel. Die-formed steel end plates are 
finished in baked lustre aluminum 
enamel. Fixtures wired with certified 
ballast (ETL approved), sockets, and 
NO-BLINK type starters. 434’ deep, 
914” wide, 4814" in length. 


PATENTS PENDING 





the FAIRWAY"... four 40-watt lamps 


—direct or s 





~ J 


or continuous installations 


Open type unit with many practical appli- 
cations. The sturdy chassis is steel... 
of die-formed and welded construction. 
Efficient and simple to install and main- 
tain. Chassis finished in HOT-BONDED 
SUPER-WHITE enamel, decorative die- 
formed steel end plates are finished in 
baked lustre aluminum enamel. Fixtures 
wired with certified ETL approved bal- 
last, sockets, and NO-BLINK type 
starters. 51%’’ deep, 1214’’ wide, 4814” 
in length. 





PAT. Nos. D-138990, D-143641 
and 2411952 





the VIZ-AID* tor wo s0-war or two 


85-watt lamps—direct or suspension 


ry Fy ] 
J J 


unit or continuous in- 





stallations 


Shielded type unit using same basic chas- 
sis for single or continuous installations. 
Special ‘‘V”’ shaped specular Alzak center 
louver provides added overall efficiency 
and punch. Enclosure finished in baked 
lustre aluminum enamel. Lateral louvers 
and interior finished in HOT-BONDED 
SUPER-WHITE enamel. Side panels 
are of ribbed, diffuse glass. Snap-on en- 
closures easily installed and removed. 
Lamps may be removed through top 
without disturbing enclosure. Fixtures 
wired with certified ballast (ETL 
approved), sockets, and NO-BLINK 
type starters. 40-watt Viz-Aid: 614” 
deep, 13”’ wide, 4814” in length. 85-watt 
Viz-Aid: 8’ deep, 16’’ wide, 6014” in 
length, 


the VIZ-AID* ALL-WHITE 


for two 40-watt lamps—direct or suspen- 
sion mounting—single unit or continuous 
installations 
Identical in engineering and construction 
to the 40-watt Viz-Aid. Entire fixture 


finished in HOT-BONDED SUPER- 
WHITE enamel. 


the 7 
ADJUSTABLE HANGER 


Allows 134%” vertical adjustment 
through hand operated fittings 
to provide easy leveling of sus- 
pended fixtures after installa- 
tion. Stems are calibrated to in- 
dicate adjustment up and down. 
Finished in baked lustre alum- 
inum enamel, supplied with 
swivel fittings and all parts 
necessary to hang suspended 
ED type fixtures. In two lengths, 
816” and 2814”. 


RECESSED TROFFERS 


BOXCO* LOUVERED TROFFERS 


| for two or three 40-watt 
lamps—single unit or 














continuous _ installations 


Snap-in type for use with Tee-Bar con- 
struction and flange type for accoustical 
and plaster ceilings. Entire hinged louver 
can be easily installed or removed. All 
exposed parts rust inhibited and finished 
in HOT-BONDED SUPER-WHITE 
enamel. Equipped with safety fuse and 
wired with certified ballast (ETL 
approved), sockets, and NO-BLINK 
type starters. Fixture length: 48”. 





HOLOPHANE CONTROLENS* 
TROFFERS 


for two or three 40-watt 
lamps—single unit or 


continuous _ installations 





Snap-in type for use with Tee-Bar con- 
struction and flange type for accoustical 
and plaster ceilings. CONTROLENS 
can be easily removed for servicing with- 
out use of tools. Interiors and all exposed 
trim rust inhibited and finished in HOT- 
BONDED SUPER-WHITE enamel. 
Equipped with safety fuse and wired 
with certified ballast (ETL approved), 
sockets, and NO-BLINK type starters. 
Fixture length: 48’’. 


AMBRE oem ee me 
HOLOPHANE CURVED CONTROLENS* 
TROFFERS 


for two or three 40-watt 
lamps—single unit or 
continuous 





installations 


Snap-in type for use with Tee-Bar con- 
struction and flange type for accoustical 
or plaster ceilings. Developed for use 
with the 13%" wide HOLOPHANE 
CURVED CONTROLENS. Interiors 
and all exposed trim rust inhibited and 
finished in HOT-BONDED SUPER- 
WHITE enamel. Equipped with safety 
fuse and wired with certified ballast 
(ETL approved), sockets, and NO- 
BLINK type starters. Fixture length: 
48”. 
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GLASS ENCLOSED TROFFERS 


for two or three 40-watt 
lamps—single unit or 
continuous _ installations 





Snap-in type for use with Tee-Bar con- 
struction and flange type for accoustical 
or plaster ceilings. Ribbed SKYTEX 
glass panels are rigidly supported in die- 
rolled frames with separable hinge device 
for easy maintenance. Interiors and all 
exposed trim rust inhibited and finished 
in HOT-BONDED SUPER-WHITE 
enamel. Equipped with safety fuse and 
wired with certified ballast (ETL 
approved), sockets, and NO-BLINK 
type starters. Fixture length: 48’’. 





LATERAL LOUVERED TROFFERS 


4 for one or two 40-watt 
lamps—single unit or 
continuous installations 





-—— e —__+ 


Snap-in type for use with Tee-Bar con- 
struction and flange type for accoustical 
or plaster ceilings. Individual louvers 
easily installed or removed. All exposed 

arts rust inhibited and finished in HOT- 

ONDED SUPER-WHITE enamel. 
Wired with certified ballast (ETL 


approved), sockets, and NO-BLINK. 


type starters. Fixture length: 48’’. 





DIFFUSE ALZAK 
ALUMINUM TROFFERS 


for two 40-watt lamps — 
single unit or continuous 








O 






Yi installations 


Snap-in type for use with Tee-Bar con- 
struction and flange type for accoustical 
or plaster ceilings. Parabolic design en- 
gineered for accurate control of light dis- 
tribution with low brightness ratio. Entire 
louver assembly can be easily installed 
or removed. Wired with certified ballast 
(ETL approved), sockets, and NO- 
BLINK type starters. Fixture length: 
48’’. Also available in all-white finish. 


° DISTRIBUTED NATIONALLY THROUGH 


IT’S EASY TO SEE WHEN IT’S 


sateen 7 -~ 


‘“DECIDEDLY BETTER’: 


FOR ALL COMMERCIAL AND INDUSTRIAL LIGHTING APPLICATIONS 





with suspension straps 7%’’ or 11%'’ deep— 


Specifically engineered for simplifying 
installation of Day-Brite troffers in 
plaster ceilings. Side rails furnished in 
12” and 48” lengths, complete with 
coupling fittings. End pieces include 
angles for attachment to side rails. Spacer 
bars are removable after plastering is 
completed. 


INDUSTRIAL FIXTURES 
% 


EEN 


PAT. No. D-142488 


the TUR-A-TOP worn or closed end 


reflectors—for two or three 40-watt or 
two 85-watt lamps—single unit instal- 
lations—chain or pipe suspension 









Fixture housing is of turret-type con- 
struction, die-drawn from one piece of 
steel and finished in HOT-BONDED 
aluminum gray enamel. Both types of 
reflectors are of steel, finished in vitreous 
porcelain enamel, white inside and gray 
outside. Reflection factor is 82% or more. 
Reflector fastens to body by two captive 
wing nuts having a 2”’ diameter bearing 
surface ... rigid foolproof fastening... 
easy servicing. Wired with certified bal- 
last (ETL approved), TURRET* 
sockets, and NO-BLINK type starters. 


f2 





iT 
ating , 


LEADING ELECTRICAL WHOLESALERS 


319 


- DAY-BRITE LIGHTING, INC., 5402 BULWER AVE., ST. LOUIS 7, MISSOURI 
IN CANADA: AMALGAMATED ELECTRIC CORP., LTD., TORONTO 6, ONTARIO 
"9 
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wall am 





PAT.Nos. 2317434, D-135375, 
D-133458 


the DAY-LINE* open or closed end 


reflectors—for two or three 40-watt or 
two 85-watt lamps—single unit or con- 
tinuous installations—pipe, chain or 
cable suspension 


Die-formed heavy gauge steel. Reflectors 
finished in porcelain enamel, reflection 
factor is 79% or more. Reflectors fasten 
to channel by two extra large captive 
wing nuts... easy removal without tools. 
Channel finished in HOT-BONDED 
aluminum gray enamel. Wired with cer- 
tified ballast (ETL approved), vibration- 
proof TURRET* sockets (on all 40-watt 
sizes), and NO-BLINK type starters. 
Basic, Fill-in, and Alternate sections may 
be assembled to form continuous runs of 
any length. Mounting parts and acces- 
sories are available. 





the HYDEE* HANGER 


For hanging all chain suspension indus- 
trial units. Fits standard 4” or 314” 
outlet box or plaster ring. Self-ground- 
ing ... allows use of two-wire cord and: 
plug. Furnished complete including 
receptacle for two-prong plug, two 5-ft. 


chains, “‘S” hooks and cord clips. Hanger 
plate is finished in baked aluminum 
enamel. Underwriters Approved. 





EXIT SIGNS 


Flush and surface type, top or end mount- 
ing, triangular and suspended. Porcelain 
sockets for type “‘A”’ lamps, mounted on 
collapsible wireway for concealed and 
two-circuit wiring. Finish: Metallic 
Bronze Lacquer. 


*T. M, REG. U. S, PAT. OFF. 
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HE WAS WIRING A HOUSE 
IN RIVERVILLE 


YES, MRS. JOHNSON, WELL 
PUT EXTRA OUTLETS JUST 
WHERE YOU'VE SHOWN ME. 
NOW I KNOW You’LL WANT THE 


’ 


eet! Oh 


BUT WONT HARMLESS 
LITTLE OVERLOADS....LIKE 
STARTING THE WASHING 
MACHINE....TRIP CIRCUIT 

BREAKERS 2 


NO. HYDRAULIC 
PLUNGERS IN THESE 
MURRAY MAGNETIC 
BREAKERS LET THEM 

CARRY TEMPORARY 
OVERLOADS.... YET SHORT 
CIRCUITS TRIP THEM 
(INSTANTLY ! 


SURE. DOYLE SMITH, 
OVER IN RIVERVILLE 
DID. GOT IT, Too! 


WHY PUT UP WITH OLD~ 
FASHIONED FUSES ANY 
LONGER. you’LL LIKE 
CIRCUIT BREAKERS 
BETTER IN EVERY 


j 
WAY ! 7 “OUR NEW CAR. 


HAS ‘EM, INSTEAD 


OF FUSES 


NOT AT ALL. ON YOUR. 
JOB A CIRCUIT BREAKER 
LOAD CENTER, LIKE THIS, 
WOULD ADD LESS o 
THAN $15 TO THE 
COST A 


WAY 


IGHT! INSTEAD OF 
BLOWING A FUSE, A SHORT 


CIRCUIT TRIPS A BREAKER.. } 


WHY FUMBLE AROUND WITH 
FUSES IN THE DARK = 
JUST FIX THE SHORT AND 
FLIP THIS SWITCH ! 


WONDERFUL! 
MA SIMPLY 
TERRIFIED OVER. 
CHANGING FUSES! 


YOUVE SOLD NO... THEY 2E 
Me! I'VE ALWAYS ONE OF THE 
WANTED MODERN SOUNDEST 


CIRCUIT BREAKERS, / VALUES YoU 
BUT FIGURED CAN BUILD 
INTO YOUR. 
NEW HOME 


DOYLE smity 


ELECTRICAL 
CONTRACTING 


pee 
motes {43 


\\ 


NO MORE OLD 
FUSES BLOWING! 





, 


, WINE ns 
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LOOK.... MAGNETISM TRIPS THE 
BREAKER. MAGNETISM DEPENDS 
ONLY ON CURRENT. HEAT HAS NOTHING 
TO DO WITH IT. AND THE HYDRAULIC 
PLUNGER GIVES TIME DELAY 


WHEN CUSTOMERS DONT KNOW 
ONE BREAKER FROM ANOTHER, 
SMITTY SHOWS ‘EM HOW MUCH 
BETTER BREAKERS 
Mier ARE THAN FUSES 


THEN TELL THEM ABOUT 
MURRAY FULLY MAGNETIC 
BREAKERS! THEY DON’T HAVE 
ANY THERMAL ELEMENTS. 
SO THEY RE NOT 

































SHOULDNT TRIP LOW. 






” AFFECTED BY (ys 
yl HEAT ! a THEN EVEN IN 
i W e ‘oud 
‘i “sll WARM PANELS, 
1D) MURRAY BREAKERS BX 
{ 


| -\--- ~ 
i] 


MIGHT WORK. WITH 
HOME BUYERS. BUT LOTS OF 
MY JOBS COME THROUGH 
ARCHITECTS OR BUILDERS... 
AND THEYRE SOUR. ON 
BREAKERS BECAUSE 
HEAT TRIPS THEM 












NO THERMAL. && 


ELEMENT! HOW DO 
Sor THEY WORK # 


NOTHING 
HAPPENE? 














































po THEY! THIS LITTLE 

RIG PROVES IT. I SHORT 
THIS MURRAY BREAKER WITH 
FINE WIRE.... AND CLOSE 
THE SWITCH 






























NOT TO THE WIRE. 
BUT THE MURRAY BREAKER 
TRIPPED. NOW WE'LL PUT IN THIS 

THERMAL BREAKER....OR A THERMAL 
MAGNETIC... RIGHT OUT OF YOUR 
OWN STOCK. STAND BACK..... 















SOME PROTECTION ! 
THE WIRES MELT YET 
YOUR SLUGGISH THERMAL - 
BREAKER STAYS SERENELY’ 
suur! 
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NOW WE'LL FEED 15 AMPS. NO, THERMALS WON'T RIGHT! NO DERATING! NO 
THROUGH YOUR THERMAL CARRY RATED LOAD LONG FALSE TRIPPING! THATS WHY 
BREAKER AND PUT IT HERE IN A WARM SPOT. MURRAY FULLY MAGNETIC < 

" IN THE SUN MURRAY FULLY MAGNETICS BREAKERS ARE IDEAL FoR. 
_ WILL CARRY IT ALL DAY! YOUR. APARTMENT } 
SOUNDS HOUSE JOB! 
GOOD. BUT I'LL 
HAVE TO SELL THE 











ARCHITECT. THOSE 
FOLDERS WILL HELP 
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THEN I WON’T 
HAVE TO DERATE 
MURRAY BREAKERS ! 









———— 
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HAVE A HANDFUL. AND IF I CAN 
HELP WITH A DEMONSTRATION ANY 
TIME....PARTICULARLY WITH THAT 
ARCHITECT....JUST CALL ME! 


Ds 


I 


THANKS! x/n Aa ‘ 
F GOING TO START SELLING 
HIM ON MURRAY FULLY 






YO wy (if © wg» can reap extra 


a ‘ 





profits from the inherent advantages of 
Murray Fully Magnetic Circuit Breakers. ASK 
YOUR MURRAY REPRESENTATIVE FOR 
DEMONSTRATION! 










This folder contains simple diagrams that explain to 
architects, electrical contractors and home owners just 
how Murray Fully Magnetic Breakers afford depend- 
able circuit protection without necessary interruptions. 
Write for Your Copies Today! 
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: = Years of i lo the Ff Ae Sudustey 
ont 1250 ATLANTIC AVENUE- BROOKLYN 16, NEW YORK 
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__.MAGNETIC BREAKERS 
RIGHT NOW, 1G SERVICE ENTRANCE & METER EQUIPMENT~ MAGNETIC CIRCUIT BREAKERS 






SWITCHES - CURRENT LIMITING REACTORS - CROWS’'NEST AERIAL LADDERS 




















THE BEAVER MODEL-B UTILITY PIPE & BOLT MACHINE 


1. PERFORMANCE. The Beaver Model-B will cut, thread 
and ream 4 to 2” pipe. With a-driveshaft and geared tools, 
2% to 8” pipe can be cut and threaded. It will thread 4 to 
14,” bolts and will cut off 44 to 3%” bolts or solid rods with 
the wheel cutoff. It will thread steel, wrought iron, brass, 
copper, hard rubber, plastic or stainless steel pipe. 


2. GENERAL FEATURES, Like a lathe, the Model-B is 
designed for right-hand operation— with all controls on the 
front at the fingertips. Has rack-and-pinion feed, with thirteen 
inches of open working-space—some competitive machines 
have less than six inches. Aluminum-alloy housings with 
renewable bronze spindle bearings. Net weight, 225 lbs. Base 
18x36, height 1344”. Has a ten-year record of excellent 
trouble-free performance in the hands of thousands of piping 
contractors, industrial plants, railroads, ete. Design and fea- 
tures protected by ten patents issued, others pending. 


3%. CUTOFF. Choice of self-centering, ball-bearing, wheel-and- 
roller cutoff which will cut off either pipe or bolts or an 
automatically-fed knife cutoff for cutting, beveling or groov- 
ing pipe. Wheel-and-roller cutoff standard equipment because 
of its greater speed. simplicity and utility. 


4 THREADING. Choice of DUO-TYPE dies, threading two 
sizes, or MONO-TYPE dies, threading one size only. All die- 
heads quick-opening and fully-adjustable—no backing off. All 
dieheads calibrated for use with mono-type bolt dies, as well as 
pipe dies. The Beaver diehead is of “circular” design. There 
is no “hinge” to get fouled with fine cutting chips—causing off- 
standard threads to be cut. Beaver Models A and B Pipe 
Machines use the same dies—and it is well to remember that 
there are 186 different kinds and sizes carried in our $150,000 
inventory of pipe machine dies. Always available are Amer- 
ican and British pipe dies, right- and left-hand; National Coarse 
and Fine bolt dies, right- and left-hand; straight thread conduit 


dies; pump rod dies; Acme thread dies; etc. Be wary of 
those machines for which only a limited number of sizes of 
right-hand pipe dies are available to you! 


5. REAMING. Drop-forged, cone-type reamer, conveniently 
hinged to swing in and out of position, is standard equipment 
on the Beaver Model-B. 


6. MOTOR. Choice of 110/115, 220/230 and 240/250 volt 
Universal Reversible motor for use on electric light line, AC 
or DC, 25 to 60 cycle. Special voltage motors available for 
Model-A but not for Model-B. All gears fully enclosed and run 
in oil. Visual oil level gauge. Automatic Safety Switch Lock 
(patents pending) make it impossible to start motor with 
chuck wrench in the chuck. (This Switch Lock replaces former 
chuck wrench “ejector” which has the fault of ejecting only 
special types of wrenches.) 


7. CHUCK AND SPINDLE. Note the eccentric-spool pipe 
centering device and steady rest—detached from the spindle. 
This is a patented Beaver feature and is important because the 
“detached” steady rest prevents the whip of long lengths of 
revolving pipe from rocking the spindle, causing bad threads 
and premature bearing wear. The chuck is a heavy-duty, full- 
size, full 4% to 2” range chuck of well known make. 


May we send you new Beaver Catalog CC-49? Address Beaver 
Pipe Tools, Inc., 210-300 Dana Ave.,.Warren, Ohio, U. S. A. 


PIPE 
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TO BETTER 
LIGHTING EQUIPMENT SPECIFICATIONS 


RRA WH es 


The Fleur-O-Lier Index System 
for Specifying Lighting Performance 
for Rating Fluorescent Lighting Fixtures 


Certified Starters for Modern Fluo- 
rescent Lighting 


Certified Ballasts for Dependable 
Fluorescent Lighting 


To Electrical Contractors, Architects and Electrical 
Consulting Engineers every modern lighting fixture 
installation demands the best features available. In 


fluorescent this means Certified Equipment. 


The following pages present valuable information 
to those responsible for the selecting, specifying, 


installing and maintenance of modern fluorescent 





lighting systems. 
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INDEX SYSTE mt 





e identification and classification 



































@ Fleur-O-Liet Manufacturers recently tur 
presented to the lighting industry — the that allows the buyer tO know he’s g&© 
Fleur-O-Lier Index System — @ method ting the s\jumination recommended. 
of specifying» identifying, and classifying 
fluorescent juminaires — with regard to Simplifies fixture dentification. 
their iJlumination characteristics- Architects, lighting en gineers, lighting 
There’s been @ long-felt need for 2 SYS consultants, lighting salesmen, contrac- 
tem of classifying fixtures— SOME method tors and utility lighting men - °° anyone 
common to all who make, sell, specify who specifies of recommends lighting 
or buy fluorescent fixtures: fixtures can use this simple; practical and 
fool-proof method to give an exact 
This is st — simple —practical definition of the jJluminating perform: 
—and basic. ance he selects for 29 installation. 
its purpose #5 two-fold: Fixture Manufacturers will use the syS 
mula which tem indicate the performance charac- iy 


n exact for 


1. it provides a 
the specification writer may Use to 
express the jJiuminatin characteris- . , 
P 5 Buyers and users will employ this meth- 
tics and performance he recommends. ’ ;, . 
od of indexing to make certain they are 
2. It supplies 4 precise formula for fx- geting what the specifier recommends. 


ene 


FLEUR-O-LIER %ensjectiners 


Fleur-O-Li 
er is not th 
Partici @ name of an i 
pation in the Fleur-O-tier cia a 
m is o @ grou 
pen to any manufacturer a Qutures made by lending menvla 
complies with Fl nufacturers 
leur-O-Lier ‘ 
requirements 
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Ina SPecification 


7 this 
the exact kind number denotes 


of lightin 


desired. "Gr si § Performance the fixture 1s “right’ , , 
lighting dicrip  ) (°% General Dj clectrically, mechanically and : 
shielding, “sto “45” fo, “ a Fleur-O.Lie, Gives C | 
"2” for a brightnes, ;. °° shielding; AMl the data needed to sk eormation | 
not more than 21 Ness in Shielded zone a choice of fixtures i ° — intelligent 
“p» “2 Candles Per square bial Lier, You idles S Provided by Fleur-cCQ. 


m 
e€ans Pendent Mount 


ing, 1, 
For a fixture, 8 
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each Fleur-cC 







-Lier fixture, ° {| 
And the Fleur. 


O-Lier label Certifies tthe p-----------------=-------- 


Fleur-O-Lier Manufacturers 
2116 Keith Building 
Cleveland 15, Ohio 





Gentlemen: . 
Please send me a free copy of the booklet describing 
the Fleur-O-Lier Fixture Index System and containing 
the Fleur-O-Lier Specifications and Testing Procedures. 


CERTIFIED 
cen in accordance 
tp with Test 


Requirements of 
Specifications of 
Fleer-O-Lier Manufacturers 























as 
AS RTSL EE NAME 
es COMPANY 
STREET 
CITY. STATE 
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are small — but Oo “PORTANT 


The starters in your fluorescent fixtures are small in size, 





but lamp life, starter life and overall maintenance costs depend 


on their efficient operation. 


Certified Starters assure satisfactory performance because they’re made 
to exacting specifications. And Electrical Testing Laboratories, 


Inc., an independent judge, tests and certifies that they conform. 


You'll like the way Certified Starters give 
satisfaction — appreciate the less frequent lamp 


and starter replacements. 





To be sure you get Certified Starters, look for the Certified 
shield on the case and on each starter. 











Certified Fluorescent Starter Manufacturers 


2116 KEITH BUILDING . CLEVELAND 15, OHIO 
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BALLASTS 


offer many advantages to 


TO THE FIXTURE MANUFACTURER... 
CERTIFIED BALLASTS mean satisfactory 
operation of tube and fixture ... greater 
assurance that the complete fixture will be a 
trouble-free, more dependable product. 


TO CONTRACTOR AND WHOLESALER 
CERTIFIED BALLASTS build greater cus- 
tomer acceptance... provide protection for 
both himself and his customer . . . hold 


service worries to a minimum. 


TO THE USER... 
CERTIFIED BALLASTS assure the user of 


good lamp performance, good fixture oper- 
ation, and a minimum of maintenance 
worries. Light-for-production, light-for- 
selling—and now light for living — depend 
on reliable day-in day-out service. That’s 
why CERTIFIED BALLASTS are the sound, 
easy way to obtain dependable, long-life 


service from fluorescent lighting. 


Thus— CERTIFIED BALLASTS provide specific advantages to 


an ever widening group of manufacturers, sellers and users. 


Furthermore, CERTIFIED protection now includes slimline 








tubes, and circular fluorescent tubes for portable lamps. 


Makers of Certified Ballasts for Fluorescent Lighting 


2116 KEITH BLDG., CLEVELAND 15, OHIO 
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For Hot-Spot wiring around furnaces 
ovens, boilers, locomotives or cranes 
Amerbestos Wire and Cable offers the 
safest, most dependable wiring available 
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for everything else, use 


AMERBESTOS 


Asbestos, varnished cambric, 
asbestos and asbestos braid. 
Resists heat, flame, moisture, 
oil, grease and corrosive 
fumes and has high dielectric 
strength. 


Typical all-asbestos con- 
struction. May be sub- 
jected to extreme heat, 
oil, grease, corrosive 
fumes. 


Smokeless asbestos, for 
electric ranges, furnaces, 
and other heating appli- 
ances. 


WIRE AND CABLE 


HE safest way to avoid trouble with “hot-spot” wiring is to use 
Amerbestos. In most applications around furnaces, boilers, ovens 
and even small lighting fixtures, it gets hotter than you think. 


What would you guess to be the temperature inside a light socket 
on a hot day? It frequently reaches 200°F. or higher. Even the best 
rubber and thermoplastic insulations deteriorate when temperatures 
go that high. But what happens to Amerbestos insulation? Nothing. 
Felted asbestos as used in Amerbestos Wires does not deteriorate with 
heat. It retains its flexibility and its dielectric properties. Never grows 
hard nor brittle. It does not carry flame nor support combustion. 


DON’T TAKE CHANCES 


If you design or install electrical wiring around furnaces, boilers 


or ovens—use Amerbestos. 


If you make electrical heating apparatus —use Amerbestos. 


If you make or install high wattage lighting 
equipment —use Amerbestos. 


If you design switchboards or control apparatus 
—use Amerbestos. 

Let us help you guarantee dependable performance from ‘your prod- 
ucts with permanent Amerbestos insulation in cables, cords and wires. 
Amerbestos is made to resist heat, flame, moisture, oil, alkalis or cor- 
rosive fumes. For complete information or engineering help, write to 


any of the companies listed below. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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“During a power phase failure 
not one motor out of over 100 


failed to clear itself... When power 
was restored we were ready to operate 
without a moment’s loss in production” 


“We believe you will be interested to know “We are using Fusetron fuses on our new 
how well your Fusetron dual-element fuses pro- machinery along with thermal protectors to 
tected our electric motors when we experienced prevent the machine operators from blocking 
a phase failure on our power circuit this past — the relay switches in the on position. 


week. “Fusetron fuses are an absolute must on all 
‘‘We have considerable obsolete 2 phase equip- __ electrical equipment in our plant.” 

ment in our plant but we are eliminating it as we Victor J. Kryst, Maintenance Foreman 

go along. To protect these motors until the F. H. HILL COMPANY. INC. 

change-over, we had two choices: expensive Cleveland, Ohio ' 


thermal relays or Fusetron fuses. Naturally, we 
chose Fusetron fuses. From that time on, which 
is over two years, we have-not lost one motor. 
Last week when the power phase failure occurred, 
not one motor failed to clear itself. 

‘“‘Having over a hundred motors in the 
plant, we had a hatfull of blown fuses to 
replace but, when the power was restored, 
we were ready to operate without a mo- 
ment’s loss in production. 

“Our past experience with Fusetron 
fuses proves that they will not blow need- 
lessly — provided, of course, that the fuse 
rating is matched to the motor. 





Facts About FUSETRON Dual-Element FUSES 
















_ Made to the same dimen- 
sions as ordinary fuses — fit 
all standard fuse holders. 


The fuse link element opens on 
short-circuit — the thermal cutout 
element protects on overloads — 
the result, a fuse with tremendous 
time-lag and much less electrical 
resistance. 


Obtainable in all sizes from 
1/10 to 600 ampere, both 
250 and 600 volt types. Also 
in plug types for 125 volt 
circuits, 


They have the same degree of 
Underwriters’ Laboratories ap- 
proval for both motor-running and 
circuit protection as the most ex- 
pensive devices made. 


Their cost is surprisingly 
low. 


(FUSETRON is a trade mark of the 
Bussmann Mfg. Co., Division of Mc- 
Graw Electric Co.) 
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Fusetron@ruses 
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@ Protect against short-circuits. 4 NCE HA A ee 
e due to single phasing. 
6 Protect against needless blows ! 
8 . Give DOUBLE burnout pro- 
6 caused by harmless overloads. . : 
° tection to large motors — with- 
4 Protect against needless blows re toc ti 
¢ caused by excessive heating — 
lesser resistance results in cool- f Make protection of small 
e er operation. motors simple and inexpensive. 


for panels and switches against 
damage from heating due to 
poor contact. 


9 Protect against waste of space | 
and money — permit use of 
proper size switches and panels. 


Protect coils, transformers and 
solenoids against burnout. 


Protect motors against burnout 


2 
3 
@ Provide thermal protection — 
5 





from overloading. 16 
TRUSTWORTHY NAMES IN 


ae | 


Bussmann Mfg. Co., 


University at Jefferson 


St. Louis 7, Mo. (Division McGraw Electric Co.) 
Please send me complete facts about FUSETRON 


a et — ea 2 “a oe 
FUSETRON Dual-Element Fuses 
Give ALL-PURPOSE PROTECTION i 


dual-element Fuses. 



















Don’t risk such losses — protect yourself by installing 
a FUSETRON dual-element fuse in every set of fuse 
clips throughout the entire electrical system. j 


One needless shutdown — or one lost motor — or one ; 
destroyed switch or panel — may cost you far more than j sia = ae 
replacing every ordinary fuse witha FUSETRON dual- Title__ — — —_——___— 
element fuse. Company eau Seley ee 
Fe ee ee oan 


City & Zone State__. EC&M-7-49 
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Once again, I-T-E leads the way! This time with a new develop- 
ment in molded-case thermal breakers—the "F’’ Frame ET. 

This all-new breaker is characterized by its varied application 
and operational flexibility; it’s compact and simple. For power 
panels, panelboards, switchboards, individual mountings at ser- 
vice voltages of 600 V. a-c, 250 V. d-c, or under, you'll secure 
more dependable, longer-lasting protection with these new "F” 


Frame ET’s. 


FOR PANELBOARDS 


Type ET 100 Amp. (thermal and fixed magnetic 
trip) “‘F’’ Frame Breaker, approved by U/L—for use 
in panelboards, power panels, switchboards and 


individual mountings. 


FOR SHORT CIRCUIT 
PROTECTION ONLY 


Type ETI 100 Amp. (adjustable- 
magnetic trip only) “‘F’’ Frame Break- 
er with external adjusting knobs for 
instantaneous trip setting of desired 
trip point. For use where short circuit 
protection only is required. 


FOR ADJUSTABLE INSTANTANEOUS SETTINGS 
PLUS THERMAL PROTECTION 


Type ETA 100 Amp. (thermal and adjustable magnetic 
trip) “‘F’’ Frame Breaker. This introduces a new variation in 
the I-T-E ET breaker line combining the thermal character- 
istics of the ET breaker and the adjustable instantaneous 
trip range in the ETI breaker. For use where an adjustable 
instantaneous trip range is desired in conjunction with 


thermal protection. 





















In no other therma 


2- 
will you find all of these 

on 
fer @ Greater Application Flexibility: 14 combinations of auxiliary 
et- devices, including internally-moun ed shunt trip and under- 
yre voltage trip features, auxiliary alarm switches, an field dis- 
a charge switches. 

pole breaker ig 3’ wide x 10” high * 427/32!" 

is 414” wide x 10” high 


r) Compactness: 2-po 
deep, including handle. 3-pole breaker 
x 42%/52'' deep, including handle. 


es Enclosed Ter 
when removing © 
applications an 


tings betw 
tripping points. 





@ Semi 
Typel-A are 


ss breaker 15 in t 


-T-E 


Operating mechanism i 


be opened unle 
@ I-T-E Quality: Only in 1 
the better design, more rugg' 
able protection that comes wi 


Specialists: 


For your n 
investigate 


Complete © 
[-T- 


THERMAL 


Leader 


ext therma 
-T-E’s ; 


\-T-E CIR 
31 OFFICE 


SWITCHGEAR 
AU 


*FOR POWER SWITCHING 








r inserting in s 
can be furnishe 


or withdraw 


removable 

@ Externally Adjustable Instantaneous Trip 

(ETI & ET pes): Now you can adjust the 

instantaneous trip setting without removing 
e “F’ frame construction 


-Dust-Tigh 
available for 


Ss devised so th 
he open posit 


circuit preaker 


ed construction, an 
th engineering by Switchgear 


1 molded case b 


CIRCUIT BREAKERS 



































| breaker 
features: 


ffer protection 
witchboard 
d for front 


al type mounting- 


Enclosures: (right) Nema 
“Pp” Frame Breakers. 


at enclosure cover can not 


ion. 





s do you secure 
more depend- 


application, 


e type ET circuit breaker. 
available now. Send for it 
th the names of 
ho will furnish 


T breakers. 


reaker 
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| Excellence 

g, PHILADELPHIA 
q DEVICES Ltd.. 
STRUCTURES ° RESIS 


US 
SPECIAL propucts 
-T-E ORGA 
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ENGINEERING co., AN NIZATION 














AND 
COST-CUTTING 
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INCORPORATED 


A General Electric Affiliate 


PROVIDENCE, R. lI. 


NEW Combination Devices Reduce 


SWITCH, OUTLET and PILOT LIGHT COMBINATIONS 





























Made in combinations of four 
devices:—Single Pole and Three 
Way Switches, Outlets, and 
Pilot Lights in Brown and in 


Ivory. 
Cat. No. 4046—Pilot Light, Sin- 
gle Pole Switch, Outlet & Plate 
(illus.) 


Cat. No. 4024—Two Single 
Pole Switches & Plate. 


‘Cat. No. 4026—Single Pole 
- Switch, Pilot Light & Plate. 


“Cat. No. 4041—One Single 
Pole Switch, Two Outlets & 
Plate. 


Switches ‘’T’’ rated, 5A-250V; 

10A-125V. Outlets, 10A-250V; 

15A-125V. Pilot lights (6 watt 

lamp), 75W-125V. Meet Fed- 

eral Specification W-S-893, ex- 

cept for technicality in Para. 
J 
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Cat. No. 1321—‘T” Rated Single Pole Cat. No. 1223—Triple Outlet & Plate. Doubl 
Switch & Plate. Cat. No. 1323—‘T’ Rated contacts of heavy spring bronze. Complete unit is 
Three Way Switch & Plate. In Brown and less than 7%” deep .. . ideal for shallow box in- 
in Ivory. 5A-250V; 10A-125V. Meet Fed-  stallations. In Brown and in Ivory. 10A-250V; 
eral Specification W-S-896 except for tech- 15A-125V. Meet Federal Specification W-R-15la 
nicality in Para. E-12*, except for technicality in Para. E-1c*. 
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Double contacts provid 
greater current CArry ing mm 


capacity. 


Special kick-off makes 
positive mechanical ac- 
tion certain. 







*Requires a metal mounting strap. These devices are factory assembled 
on the plate to make a one-piece easy-to-install unit. 






Cat. No. 1342—''T” Rated Sin- 
gle Pole Switch on Brown Plas- 
tic Cover. Cat. No. 1344— 
“T’ Rated Three Way Switch 
on Brown Plastic Cover. Fit both 
34%4"" and 4” boxes. 5A-250V; 
10A-125V. Meet Federal Speci- 
fication W-S-890. 




























Arce snuffers smother the 
arc at each of the dou- 
ble contacts. 






Cat. No. 1308—''T” Rated Sin- 





TOP-WIRED 


Cat. No. 1314—"T” Rated Sin- 
gle Pole Switch. Cat. No. 1315 
—’T” Rated Three Way Switch. 
Removable Plaster Ears. In 
Brown and in Ivory. 5A-250V; 
10A-125V, Meet Federal Speci- 
fication W-S-896. 


gle Pole Switch. Cat. No. 1309 
—''T” Rated Three Way Switch. 
Same quality as 1314-15 but 
without plaster ears. End- 
Wired. 

In Brown and in Ivory. 5A- 
250V; 10A-125V. 

Meets REA Specifications 


















Cat. No. 1301—Single Cat. No. 1303 —Three 
Pole Switch. Way Switch. 

In Brown and in Ivory, 

5A-250V; 10A-125V 
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1. Double-sided spring bronze 
contacts 


2. 
3. 
4. 
5. 


Cat. No. 1209 — Double Outlet. In Brown 

and in Ivory 10A-250V; 15A-125V. 
Meet Federal Specification W-R-151a 

Cat. No. 1208 — Same as 1209, without 

plaster ears. 


DON'T FORGET THESE 
DEVICES ARE SPECIFICATION GRADE 


Thick plastic housing 
T-Slots 
Modern functional styling 


Removable plaster ears 













Cat. No. 1201—Double 
Outlet. In Brown and tion unit. In Brown and fo ee 
in Ivory. 10A-250V; in Ivory. 10A-250V; 

15A-125V. 15A-125V. 


Both Device and Plate 


fo one installation unit 


COST LESS TO BUY. You save about one-fourth the cost of separate 
devices of equal quality . . . you get three outlets at less than the cost 
of two. 


COST LESS TO INSTALL. (1) Just two screws mount the complete 
unit. (2) Combining plate with device makes flush mounting auto- 
matic .. . eliminates adjustments. (3) Oval screw holes give ample 
leeway for squaring. (4) Fiber washers hold screws for quick mount- 
ing ... prevent loss of screws and fumbling. 


GIVE A BETTER JOB. Smart. Modern. One piece assembly of 1223 and 
1321-23 eliminates dust catching space between device and plate. 


DOUBLE OUTLETS BUILT FOR SERVICE 









Cat. No. 1232—Double 
Outlet on Brown Plastic 
Cover. Fits both 3% and 
4” boxes. ‘’T’’ Slots. Dou- 
ble sided spring bronze 
contacts. 10A-250V; 15A- 
125V. Meets Federal Speci- 
fication W-R-15la. 


Cat. No. 1225—Five 
Outlet & Plate. Com- 
bined in one installa- 


ee we 


** Listed by Underwriters’ Laboratories . . , but not Specification Grade 














WIRING COSTS COME DOWN 
WHEN THESE GO UP! 


These modern plastic ceiling lampholders are 
designed for speed in wiring plus dependability. 
There is no internal mechanism to fuss with, 
no porcelain ring to work loose or crack. Units 
fit both 314” and 4” boxes, cutting inventory re- 
quirements in half ... weigh half as much as 
porcelain and are more resistant to chipping 
and cracking. 
























NEW Cat. No. 
1626—Keyless 
Lampholder. In 
Brown and in Ivory. 
660W-250V. Meets 
Federal Specifica- 
tion W-L-142. 


NEW ... Double terminal 
screws for continuous wiring 
... eliminate soldering and 
taping. This feature, standard 
on duplex convenience outlets 
now available in a lampholder! 
















































Cat. No. 1620—Pull Chain 
Lampholder. In Brown and in 
Ivory. 250W-250V. Meets 











Federal Specification W-L-142. 















Modern design reduces wirzhg to a quick two-step 
job: (1) Secure code wire; (27 Screw unit to outlet box. 








Cat. No. 1612-Pull Chain 
Lampholder with Two Out- 
lets. Lampholder, same 
quality as 1620; side out- 
lets, with single contacts 
especially formed to grip 
plug blades firmly, not con- 
trolled by pull chain. In 
Brown and in Ivory. 250W- 
250V 
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VARNISHED CLOTH AND TAPE 
I WHAT THEY ARE 


Fabrics woven of Fiberglas Continuous-Filament 
Yarns are impregnated and coated with high-quality 
varnishes to meet the increasing demand for a strong, 
flexible cloth or tape insulation having outstanding 
dielectric strength, excellent resistance to heat, 
moisture and acids, plus dimensional stability. All 
the inherent characteristics of an inorganic material 
are incorporated in the base fabric. Properly im- 
pregnated, it provides heat resistance, high thermal 
conductivity and insurance against the effects of 
overload. 


2WHERE THEY ARE USED 


Varnished Cloth and Tape made of Fiberglas Yarn 
are used as transformer sheet insulation, coil and 
bus bar insulation, slot and end winding, phase in- 
sulation, cable wraps, etc. They are ideally suited 
for applications requiring heat resistance, high 
mechanical and dielectric strength, resistance to 
the effects of acids, oils and moisture . . . wherever 
greater protection against insulation failure is 
desired. 


3 FORMS AVAILABLE 


They are available in finished thicknesses of .003” 
through .030” in both sheet and tape form. Standard 
rolls of sheet material are supplied in 25, 50 or 100 
lineal yards, 36” wide. Standard tape rolls are 36 
and 72 yards long in widths up to 6” . . . bias cut 
tapes available in 51” long strips. Black or yellow 
varnish. 


4 WHO MAKES THEM 


SLEEVING AND TUBING 


Saturated Sleeving and Varnished Tubing are made 
of Fiberglas Continuous-Filament Yarns, tightly 
braided and then saturated or coated with high- 
quality electrical varnishes to exceed minimum 
ASTM and the Varnished Tubing Association speci- 
fications for dielectric strength and heat endurance. 
Unusual flexibility, chemical resistance, mechanical 
strength and electrical properties are retained over 
wide temperature ranges to meet every application. 


Sleeving and Tubing made of Fiberglas Yarn are 
used as coil and terminal insulation, in appliance 
wiring and coil-end insulation, phase connections 
—wherever a dependable, durable insulation is 
required. 


Sleeving and Tubing are available in all of the 
standard grades, sizes and colors established by the 
ASTM and VTA. Colors: brown, black, red, green, 
yellow, blue, white. Standard lengths: Varnished— 
36 to 42-inch lengths; Saturated—386 to 42-inch 
cut lengths or in coils, depending on grades and 
sizes . . . several degrees of flexibility. 


Varnished Cloth and Tape, Saturated Sleeving and Varnished Tubing, made of Fiberglas Yarn, are 
produced by the leading manufacturers of electrical insulating materials. 


5S WHO SELLS THEM 


These products are sold by the manufacturers’ electrical distributors and representatives. If you are un- 
able to locate a supplier, call or write the Owens-Corning Fiberglas Corporation branch in your vicinity. 


These products are but a few of the many available forms of Fiberglas-base electrical insulating materials. A copy of 
our new manual, “‘Fiberglas Glass-Base Electrical Insulating Materials,” containing information on our complete line, will be 
sent on request. Owens-Corning Fiberglas Corporation, Textile Products Division, Dept. 856, 16 East 56 S:., N. Y. 22. 


YARNS FOR USE IN: CORD + TAPE + BRAIDED SLEEVING + CLOTH + LAMINATES 
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FIBERGLAS-BASE LAMINATES 


These are materials possessing a desirable combination of 
insulating and mechanical properties produced by applying 
heat and pressure to layers of glass cloth or mat impregnated 
with, and bonded by, appropriate resins. 

Phenolic Laminates. Mat and Cloth, made of Fiberglas Yarn, 
impregnated with phenolic resins. . . offer good physical properties, 
low moisture absorption and high dielectric strength . . . can be 
machined and punched. 

Melamine Laminates. Glass Cloth impregnated with melamine 
resins . . . possesses high arc resistance, good dielectric strength with 
low moisture absorption . . . can be machined and punched. 

Silicone Laminates. Glass. Cloth and Mat impregnated with sili- 
cone, a thermosetting resin having very high heat stability . . . con- 
tribute to low dielectric loss factor and low moisture absorption. 

Polyester Laminates. Mat and Cloth made of Fiberglas Yarn, im- 
pregnated with thermosetting polyester resins . . . good temperature 
resistance, electrical and mechanical properties . . . complex shapes 
possible with low-cost tooling . . . excellent machining and punching 
properties. 


Fiberglas-base Laminates are used for panelboards, slot sticks, 
transformer spacers, switch bases, terminal strips and boards, 
insulating washers, coil forms, pole collars, arc shields, etc. 

Phenolic Laminates. Used wherever above-average tensile, flexural, 
compressive and impact strengths combined with good electrical 
properties are required 

Melamine Laminates. Used where fire, arc and temperature re- 
sistance, and high impact strengths are important. 

Silicone Laminates, Used in electrical apparatus where ambient or 
operating temperatures are excessively high and moisture conditions 
are severe. 

Polyester Laminates. Used where above-average temperature re- 
sistance and physical properties are required . . . as an excellent 
general-application laminate material. 


Phenolic: Sheets 36” wide to 96” long. Up to 2” thick. 
Tubes up to 6” I. D. in is” 36” or special lengths. 
Rods up to 2” diameter. Up to 36” lengths. 

Melamine: Sheets 36” wide to 96” long. Up to 2” thick. 
Tubes up to 1%" diameter. 
Rods up to 4” diameter. 

Silicone: Sheets 36” to 46”. Up to 1” thick. 

Polyester: Sheets up to 36” x 60”. #” to 1” thick. Special 
shapes possible. 





FIBERGLAS-MICA COMBINATION 
PRODUCTS 


Fiberglas-Mica Combination Products are made 
by bonding layers of mica films on, or between 
glass cloth, or between glass cloth and paper, 
with either an organic or high heat-resistant 
(silicone) binder. This combination of Fiberglas 
fibers—with their great tensile strength and 
ability to withstand the effects of high tem- 
peratures and moisture—and inorganic, high 
dielectric mica, makes an ideal Class B insulating 
material. These Fiberglas-Mica Combination 
Products conform to the standards of the 
National Electrical Manufacturers Association 
on built-up mica flexible sheets and tapes. 


Fiberglas-Mica Combination Products are used 
as ground or slot insulations in motors and 
generators, phase insulations, transformer coil 
insulations, coil wrapping tapes, end insulations, 
cable splices—wherever mechanical and elec- 
trical requirements are severe and the maximum 
safety factor is desired. 


Mica combinations are available, with organic 
binder, in thicknesses from 5 to 35 mils. Special 
thicknesses can be provided on order. The glass 
cloth may be applied on both sides—facing 
thicknesses can be varied. Thinner products, in 
tape form, are sometimes made with very thin 

aper on one side and glass cloth on the other 
am With silicone binder, the thickness ranges 
from 4 to 12 mils. Both types available in stand- 
ard sheets 36” square and in standard tapes. 


Fiberglas-Base eal and Fiberglas-Mica Combination Products are made by leading manufacturers 


of electrical insulating materials. 





*FIBERGLAS is the trade-mark (Reg. U. S. Pat. Off.) 


OWENS-CORNING 





of Owens-Corning Fiberglas Corporation for a 
variety of products made of or with glass fibers. 


F IBERGLAS 











VARNISHED CLOTH + SATURATED TUBING » MAGNET AND LEAD WIRE « ‘MICA COMBINATIONS 
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Sylvania 


ERE’S important news for electrical contrac- 

_tors—a Sylvania Industrial Fixture in the 
lower price bracket! For the first time, you can 
offer your customers a Sylvania fixture compar- 
able price-wise to any in the low-cost fixture field! 
Here are some important features of the new 
EF-240 Economy Model: 

It’s finished in Miracoat—the durable baked 
plastic finish used on higher priced Sylvania 
models. 

Standard knockouts for easy conduit mounting. 


enters low-cost 
fixture field with 


ECONOMY MODEL 


Die-punched deep-drawn chassis makes spacing 
of lampholders positive in assembly of fixture 
and totally encloses high-power-factor ballast. 

Price includes two 40-watt lamps and Glostat 
starters. 

Cut-off is adequate for many industrial and 
home workshop applications. 

Completely wired—easy to assemble. 

90-day guarantee of materials and workman- 
ship. 

It’s made by the makers of the famous HF-100. 
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Reflector Efficiency is equal 
to, or better than, any compar- 
able fixture on the market. Re- 
flecting surface is Sylvania’s ex- 
elusive Miracoat. 


High Power Factor Ballast 
—85% or better! Ballast is to- 
tally enclosed in die-punched, 
deep-drawn steel chassis. 


20-Gauge Steel Through- 


OUT —one piece chassis is deep 
drawn. Simple wing nut fasten- 
ing of the reflector to the top 
housing. 


No Tools Required for easy 


maintenance of this fixture. 





SYLVANIA Sf Serine rowers me 
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Underwriters’ Laborato- 


ries Approved —the er-240 
carries the Underwriters’ Labo- 


Sylvania’s Long-Life 
Lamps are supplied—the finest 
fluorescent lamps money can 
buy. Longer life, more light than 
ever before. 


Glostat Starters are stand- 
ard equipment of the EF-240. 
These starters are Sylvania- 
made and give fast, reliable, 
long-lasting performance. 


Hanging Ears, which are 
lanced-out, make it easy to at- 
tach unit to hanging device for 
regular industrial mounting. 

















ratories seal of approval. 











this price range —plus many exclusive Sylvania fea- 
tures such as the Miracoat finish and one-piece 
chassis. 

Send us the coupon below for complete details 
about the EF-240. In addition, we will gladly put 
you on our mailing list for all future Sylvania de- 
velopments of interest to you. 


Now is the time to get complete details of this revo- 
lutionary step in Sylvania’s production. The EF-240 
is a fine fluorescent fixture that will meet the re- 
quirements of a great many of your customers who 
desire a lower-priced unit. It is carefully designed to 
give dependable service. It has incorporated in it 
all the essential features expected in a fixture in 
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Sylvania Electric Products, Inc. 
Department L-6007 
500 Fifth Ave., New York 18, N. Y. 


Gentlemen: Send me more information on the new EF-240. 
You may place me on your mailing list for information 
on future fixture developments. 


Name 





Company 





SYL 
HLECTRIC 


FWORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS; 
PHOTOLAMPS; RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES 


Address. 








City. 


State 
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Now you can take all those airport wiring jobs—because here are cables approved by CAA 
for underground and conduit installations. Rome’s cables have come through the rigorous 
tests of CAA and are now included in their “List of Approved Airport Lighting Equipment” 
for the two types covered by CAA Specification L-824 ‘Underground Electrical Cables for 
Airport Lighting Circuits”. 

ROMARINE-ROPRENE —the same Rome cable you have been using for service entrance 
and industrial power distribution is approved as Type A—Style RR for 600 volt service. 


ROMARINE-ROPRENE for 3000 volt and 5000 volt duty is also approved under Specifica- 
tion L-824 as Type A and is now available. 


ROZONE*-ROPRENE—Rome’s superior quality cable with ozone resistant insulation and 
Neoprene sheath is approved as Type B—Style ROR as single and multiple conductor 
cable with ozone resistant insulation and an overall polychloroprene sheath. 

These approved Rome cables are now available in all sizes and types described by 
Specification L-824. * 
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THE CABLES APPROVED BY CIVIL AERONAUTICS 


ADMINISTRATION UNDER SPECIFICATION L-824 
Type A-Style RR — Type B-Style ROR 


Stranded 3 Conductor ROMARINE- 
ROPRENE cable. 3000 Volt Rating. 
(Type A Style RR) 





Solid Single Conductor ROMARINE- 
ROPRENE cable. 5000 Volt Rating. 
(Type A Style RR) 


Stranded Single Conductor 
ROMARINE-ROPRENE cable. 600 Volt 
Rating. (Type A Style RR) 


Stranded Single Conductor 
ROZONE*-ROPRENE cable. 3000 Volt 
Rating. (Type B Style ROR) 








Stranded 3 Conductor ROZONE’- 
ROPRENE cable. 5000 Volt Rating. 
(Type B Style ROR) 








*TRADEMARK REGISTERED 


With an announced airport building and improvement program involving close to a 
billion dollars, there’s real business ahead for you. You can get in on the ground floor 
now-—get your share of this business—with the cables that have the required CAA ap- 
proval. Specify ROMARINE-ROPRENE and ROZONE*-ROPRENE for those airport jobs. 
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CORRECT 
CONDUIT CONNECTIONS 


4% 


a Select the best, insist on Briegel All 
Steel Fittings, the original approved 
Indenter type connectors and cou- 
plings for thin wall conduit tubing. 
You will not only find that Briegel 
Indenter Fittings are easier and faster 
to use, but also make neater, stronger 
connections, the correct connections. 
Two Easy Squeezes and they’re set. 
Start using Briegel Fittings today. 
Have more satisfied customers—more 
profits from each job. 
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DISTRIBUTED BY 


The M. B. Austin Co., Northbrook, Ill.; Clayton 
Mark & Co., Evanston, Ill.; Clifton Conduit Co., 
Jersey City, N. J.; General Electric Co., Bridge- 
port, Conn.; The Steelduct Co., Youngstown, Ohio; 
"1 Ogee Enameled Metals, Pittsburgh, Penn.; Kondu Mfg. 

All B-M Fittings Carry ~ bai is Co., Ltd., Preston, Ont. 

the Underwriter's Seal + 

of Approval and Ca- 

nadian Standards Ass'n 

Approval No. 9296 
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Much Louder... Much Longer Life 
than any other bell at any price! 


1. LOUDER & CLEARER... Adaptabel’s tone 
is pure and penetrating — size for size, it’s 
far louder than any bell now made. The 6” 
Adaptabel is more powerful than most 10” 
old-style bells! 





H 


























2. FITS ALL MOUNTINGS... Adaptabel fits 
almost every standard conduit box, con- m, 
cealed or surface type. Mounting is equally 
simple in non-conduit work. 








3. MECHANICALLY SUPERIOR... Radically 
new design (pat. pending) actually compen- | 
sates for normal wear. No springs or con- 
tacts to adjust...no exposed mechanism or 
connectors to rust, corrode or collect dirt. 


BO MOT REMONE GONE LORBEN LocKies J 
en SOTO PULL BOTTON OF BELL 
an. ae id anne ante 


4. CHOICE OF TYPES... Edwards new 
Adaptabel is available in 4, 6 and 10” sizes 
—with voltages, as required, up to 250 volts, 
60 cycles. 


5. DIE-CAST HOUSING is made of “Z” 
metal...developed especially for use in ex- 
pensive devices subject to extra-heavy strain 
or shock. 














The 
Mu 
SIMPLE, ECONOMICAL INSTALLATION ster 
cuit 
con 
the 
1. Mount plate on wall or 2. Connect wires. Large. I 
on any switchbox, convenient binding just 
outlet box, Condulet or posts give plenty of 
Wiremold type fitting. working room. eac 
}) 3. Just slip Adaptabel on the unl 
sturdy hanger, then push home the: 
Eh) and secure with exposed 
. screw. Job is finished. of | 
on 
WRITE TODAY FOR ILLUSTRATED BULLETIN EDWARDS COMPANY, INC., Norwalk, Conn. Mu 
In Canada: Edwards of Canada, Ltd. cui! 
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The Cutler-Hammer MB-4 Multi-Breaker 


FOR ON-THE-JOB 


























‘one 
it’s 
2 6" 
10” 
i This is the 
ts 
on- FUNDAMENTAL UNIT 
ally The Cutler-Hammer MB-4 Multi-Breaker is 
fundamentally a standard 4-pole Multi- 
lly Breaker in an enclosing case. However, 
vi provisions have been made both in con- 
on- | struction and space for additional single 
or | pole Multi-Breakers. 
a «| 
These are the units 
ee ADDED ON THE JOB 
Z 
Its, The additional single-pole Multi-Breaker 
units can be added at any time... before, 
2” or at the time of installation or later, 


so as to make up the exact Multi-Breaker 
required by the job. Each additional unit 
slips into place and is secured by a screw. 


eX- 
in 











The Cutler-Hammer Type MB-4 
Multi-Breaker marks another big 
step ahead in modern electrical cir- 
cuit protection. It is BIG news for 
contractors; equally BIG news for 
the wholesalers who supply them. 
Now the contractor can make up 
just the Multi-Breaker he needs for 
each job. To the fundamental unit he 
Simply adds from one to four add-on 
units as the number of circuits and 
their capacities dictate. Further, any 
of the add-on units can be changed 
on the job AFTER the complete 
Multi-Breaker is installed if the cir- 
cuit requirements change; just a sim- 


ple change, not a major operation. 
No delay. No trouble. 

With the C-H Type MB-4 Multi- 
Breaker, the wholesaler can offer max- 
imum service with minimum stocks, 
minimum investment, minimum in- 
ventory. He can furnish exactly the 
Multi-Breaker needed for each job 
without maintaining a large and com- 
plex assortment of complete Multi- 
Breakers incorporating the many 
combinations of breakers possible. 

The Cutler-Hammer MB-4 pro- 
vides Thermal-Magnetic trip for lag 
on harmless overloads but instant trip 
on short circuits. Electronically cali- 


brated like all Cutler-Hammer Multi- 
Breakers for dependable performance. 
70 ampere mains for small homes. 
100 ampere mains for large homes. 
Breakers from 15 to 50 amperes. Un- 
derwriters’ approved. Available in 
flush or surface mounting. 
CUTLER-HAMMER, Inc., 
1306 St. Paul Ave., Milwaukee 1, Wis. 


CUTLER-HAMMER 


ee 


= MULTI- BREAKER = 
5 ‘ on 
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ALL ELECTRO FIXTURES 


bear the Underwriters’ Lab- 
oratory Label, the |. B.E.W. 


as well as ELECTRO’S un- | 
conditional guarantee for 
workmanship and perform- 





% COMMERCIAL *% TROFFER 


ELECTRO & inoustaiat x Resipentiat 


i * SCHOOL * PORTABLE 








andA. F. of L. Union Label, : 





ance. 














The Right Fluorescent Light for Every Purpose 


@ SKYLOUVER — Available in 2-40W and 
4-40W Louver or glass bottom. For individual 
and continuous installation, surface or pendant 
mounting. Exceptionally shallow—only 5”. 
Hinged Louver or glass panels provide easy, 
low-cost maintenance. Louvers and side panels 
of moulded plastic Polystyrene. Glass bottom 
panels of ribbed Skytex glass. Model +1025 
2-40W Louver—Model +1045 4-40W Louver— 
Model +1026 2-40W Glass—Model +1046 
4-40W Glass. 


@ COMPLETE LINE OF RECESSED TROFFERS 
—regular fluorescent and Slimline (T8 and T12 
bulbs), 20, 30, and 40 watt, one lamp, two lamp, 
three lamp, and four lamp. Open, louvered, and 
glass bottom. Can be mounted overhead, T-bar, 
and Universal. In line and corner spot lite boxes 
available for all units. Louver and glass bottoms 
hinge downward for ease of maintenance. Hang- 
ers permit adjustment of fixtures to all types 
of ceilings. 


@ TWENTY TWENTY 2-40W for schools, of- 
fices, hospitals, banks, stores, restaurants, etc. 
Louver panel in one complete section—hinges 
from either side permitting low-cost, easy 
maintenance. Individual or continuous—pend- 
ant or surface mounting. Safe—all steel con- 
struction. Model +2020. 


@ COMPLETE INDUSTRIAL LINE including 
synthetic and porcelain enamel open and closed 
end reflectors. Available in two and three lamp 
40 watt and two lamp 85 watt; four foot and 
eight foot sections. Also Slimline Industrials 
and Instant-Start Fluorescents. 


@ AVAILABLE in two and four light open 
luminaires, surface, and pendant mounted con- 
tinuous and individual installations. Wafer-thin 
lending to modern streamline design. Starters 
easily accessible for ease of maintenance. In- 
corporates new ELECTRO Speedy Hanger. 
Model +1044. 


> ELECTRO MANUFACTURING CORPORATION 
2000 W. Fulton Street Chicago 12, Illinois 
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PYLET 
PRACTICAL DESIGN 
FEATURES 


Accurate, malleable iron castings made 
in Pyle-National’s own foundry. Double 
weather-proof protection—first, galvan- 
ized, and then finished with baked spray- 


ed aluininum. 





Smooth interiors, round edges and large 
wiring spaces prevent damage to wires. 
Ribbed sidewalls provide extra strength. 


Ff. 





Strong Domed Covers are warped and 
Body Cover Joints are ground flat for tight 
gasket seal. Heavy hub sections of ample 
cross section are tapped straight and true 
with accurate, cleancut, TAPERED threads. 
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Dowl-pin type self retaining screws pro- 
vide easy alignment of covers—hold cov- 
er and gasket together during handling. 


A Full Range of Types and Sizes for Industrial Wiring 





THE PYLE-NATIONAL COMPANY 


1344 NORTH KOSTNER AVENUE, CHICAGO 51, ILLINOIS 


DISTRICT OFFICES and REPRESENTATIVES in Principal Cities of the United States 
EXPORT DEPARTMENT: International Railway Supply Co., 30 Church St., New York 
CANADIAN AGENT: The Holden Co., Ltd., Montreal 


A Modern Line of Improved 
Heavy-Duty Conduit Fittings 


1. FS AND FD PYLETS AND COVERS—1, 2, 3 and 4 gang, 
square corner types, take all standard switch and receptacle 
plates. 


2. ROUND BASE PYLETS AND COVERS —Ideal for Vapor- 
tight junction boxes—Flush and surface mounting. Take stand- 
ard 4-inch outlet box cover; also vaportight fixtures, plug 
receptacles and Flexible fixture hangers. 


3. VAPORTIGHT LIGHTING FIXTURES—With heavy cast 
metal bases, weathertight sealing and sturdy guards. Complete 
line, for 10 to 200 watt lamps, for conduit or wall mounting, 
universal 4 and 5 hub types, two and three gang, handrail and 
outlet box types, also midget fixtures. 


4. FLEXIBLE FIXTURE HANGER PYLETS— Universal joint 
hub allows easy removal of fixture, free swing movement of 
fixture with stop to prevent wire injury, also cushion type for 
protection against vibration. Also rectangular Pylets with 
suspension hanger. 


5. CAST METAL SAFETY SWITCHES AND CIRCUIT 
BREAKER PYLETS—Heavy duty safety switches and fuse 
boxes with or without plug receptacles and circuit breaker 
Pylets with all features for reliable service under severe 
conditions. Safety switches have auick make and break, inter- 
locked cover and weathertight gaskets on both cover and hub 
plates. Available with interlocking plug receptacles. 


eeeeenmpeseeeeeveeeseeeeeeveeeeeee880202080882080 


Refer to your Pylet Catalog 1100 for complete listings includ- 
ing plugs and receptacles—explosion-proof pylets, cord and 
cable grips — flexible conduit couplings — unions — reducers— 
elbows and grip handles — portable hand lamps. 


SINCE 183? 


PLUGS and RECEPTACLES + FLOODLIGHTS - TURBO-GENERATORS - LOCOMOTIVE HEADLIGHTS - MULTI-VENT AIR DISTRIBUTION 
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FULLMAN 
Electrical provucts 





AVOID "OUTLET BOTTLENECKS” 
WITH “LATROBE” FLOOR BOXES 


The building that you are designing, constructing, wiring or remodeling today 
may be occupied by an entirely different type of tenant a year from now... 
one requiring greatly increased lighting, power or low tension facilities. A liberal 
“spotting” of floor receptacle outlets now may save costly repair work later, 


and will suffice for the life of the building. 


Such precautionary planning becomes even more justified in view of the easy 
and economical installation provided by “Latrobe” Adjustable Watertight Floor 
Boxes. These Fullman Manufacturing Co. boxes are made in single or gang 
combinations for receptacles, telephone service or other signals. 
simply constructed with minimum of parts making for extra-speedy installation. 
Made of finest materials to provide smooth, permanent service. 
and efficiency increased with “Latrobe” Boxes. There is a “Latrobe” Box to fit 
every individual requirement of every electrical plan and specification. 





sides and ends. 


designed for rapid, easy installation. 
attaches wires to the Receptacle, fastens on 
the Cover Plate and Receptacle is ready 
for use. No. 100—Used as a telephone out- 
let or junction box. Consists of iron box 
body, 34% inch round brass cover plate and 
No. 206 Stem Nozzle. Furnished without stem nozzle if desired. 
Height 3% in. from bottom of box to top of cover plate. 


NO. 284 NOZZLE WITH 
NO. 200 COVER PLATE 


Here we have the neatest and most com- 
pact Duplex Receptacle Nozzle on the 
market Shown with %” Brass Pipe Ex- 
tension. Can be furnished also with %4” 
pipe extension. 

Latrobe Nozzles are made in all types for 
use with “Latrobe” Watertight Floor Out- 
lets including 30 amp. 2 and 3 wire Re- 
ceptacle Nozzle, Duplex Telephone Nozzles, Bell and Stem 
Nozzles of various sizes and types. 


WE ALSO MANUFACTURE 


Insulator Supports Armored Cable Supports 
Conduit Benders B X Cable Staples 
Pipe or Conduit Hangers Keystone Fish Wire 


Warehouse stocks in eleven cities—write for catalog. 








LATaR @ BE 


NO. 252-R FLOOR BOX WITH 
NOS. 206 AND 207 NOZZLES 


The 2-gang adjustable Floor Box is shown with 
No. 208 Receptacle in one section. One Cover 
Plate has 42” Flush Brass Plug and one has 
2” Flush Brass Plug. Latrobe Gang Box Bodies 
are provided with solid partitions to separate 
high and low tension wires. Two, three and 
four Gang Boxes are drilled and tapered standard with % conduit holes in 


NO. 110 WATERTIGHT BOX 


The No. 110 Box is a neat appearing unit of simple construc- 
tion. The No. 208 Receptacle shown, contains few parts and is 
The wireman simply 





They are 
Costs are cut 
Indicate “Latrobe” Floor Boxes at close spac- 


ings to solve “Outlet Bottlenecks” for the 
life of the building. 











Easy to install and align with “all types of 
finished floors. Readily accessible and never 
in the way when not needed. 


“LATROBE” UTILITY OUTLET 


For use in wood floors, mantels, base- 
boards, show windows, and other in- 
stallations free from moisture or 
mechanical injury. Can be quickly in- 
stalled without marring the finish of the 
woodwork. It is only 2%” in diameter and 2” high and is 
fitted with 10 amp. 115 bolt Bakelite receptacle. 





NO. 150 “LATROBE” 
WATERTIGHT BOX 


This Adjustable Floor Box has a No. 207 
Nozzle and is furnished with No. 242 Cover 
Plate and large Adjusting Ring No. 215. 

The No. 150 Box is neat, compact, effi- 
cient—recommended for use in fireproof 
floors with wood flooring finish. 

All “Latrobe” Floor Boxes are quickly installed and depend- 
able in operation. 


PENNSYLVANIA 
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re ParaUSE ‘“‘Type RR” Cables are made with a high grade heat and moisture 
Ne resisting insulation protected by a tough neoprene sheath over the con- 
"5 ductor insulation. This jacket provides an armor for the conductors which 
ee is resistant to heat, (even to flame), oils, acids, alkalis, and moisture. Sun- 
—_— . — pea light, air or exposure to weather has little or no effect on its life. ParaUSE 
See SG Se et Cables are designed for direct burial in the earth, or for installation in 
Seetee Se 82% © street ducts or on overhead pole lines. 


>a 


PARANITE “ParaUSE” CABLE “TYPE RR” 
NON-METALLIC — NEOPRENE SHEATH 


ParaUSE “Type RR” Parkway Wire and ball parks, drive-in-theatres and many other 











Cable provides economical permanent un- outdoor lighting and power circuits, 

derground installation from power line to It eliminates the trouble from sleet, wind- 
meter and for connecting several buildings storms and weathering. Unsightly outside 
from the same service. Examples of its wire is also done away with. You save 
application are on farms, estates and in- labor. You save time. Simply dig a trench 
stitutions, and for lighting streets, airports, and cover; no other protection necessary. 


IF IT’S PARANITE srs evenrs 


woe  PARANITE WIRE AND CABLE 


WHOLESALERS Division of ESSEX WIRE CORPORATION 
FORT WAYNE 6, INDIANA 








ELECTRICAL WIRES AND CABLES “BETTER THAN CODE REQUIRES” 
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“WIRE-NUTS" 


(Patented, No. 1,933,555) 


The best and cheapest way to make approved 
wire joints, IDEAL “Wire-Nuts” are now avail- 
able at the lowest price in history. 

For the past 20 years millions more IDEAL “Wire- 
Nuts” have been used than any other type of 
wire connector because they are faster, better 
ond they cut wiring costs. Faster—because you 
just screw them on—that’s all. No solder, no 
tape, no tools. Better because they make a joint 
that’s stronger mechanically, better electrically, 
and more permanent. The precision-built spring- 




































— oy insert twists and threads the wire ends in one 
on “ “bolt! quick operation—assures a vise-like grip that 


can’t pull or shake loose. 


Bakelite plastic shell in- 
sulates and covers sharp 
wire ends. Built to highest 
precision standards in a 
brand new factory devoted 
exclusively to the manufac- 
ture of “Wire-Nuts”. Every 
one inspected! For all cir- 
cuit and fixture wiring, us- 
ing wire combinations from 
two No. 18 up to three No. 
10, solid and/or stranded. 





NEW “STRIPMASTER” 


z (Patent Pending) 
al, Hand-Type Wire Stripper 


The world’s easiest-to-use hand-type wire strip- 
per. Gives faster “one-squeeze’”’ operation 

. . with revolutionary “‘automatic” feature 
that prevents crushing of wire. Takes only 
light finger pressure to strip wire clean and 
bare up to full 7% inch. 


Jaws remain open while wire is removed—no 
crushing of wire, no nicked or frayed wire, 
no cut fingers—NO WASTE. 


Just Insert Wire and Squeeze Handles 


Just squeeze handles to strip—release grip and 
remove wire. Jaws then snap back, ready 
for the next strip. Takes less than 3 seconds! 
The “Stripmaster” fits in any size hand, 
weighs less than 10 ounces. Five models 
handle all wire gauges froth 8 to 22. Blades 
are interchangeable; extra blades available. 





JOIST BORING MACHINE 


Five times faster and far easier. No back- 
breaking effort! No stoop, no strain, no ladder 
hazard. Does the job where no other tool can 
be used. Comes knocked down, less pipe, for 
quick assembly on the job. Adjustable (with 
proper pipe) for heights up to 12 feet. 





CABLE RIPPER 


Just squeeze onto cable and pull. For use on 
non-metallic sheathed cable or lead covered 
cable. 
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WIRING TOOLS CUT JOB COSTS 
VOLTAGE TESTER 


Gives double protection—this is not an 
ordinary ‘Glo’ tester! Includes both a 
solenoid voltage indicator on 110-600 
volt calibrated scale and a neon test 
lamp. Completely eliminates the possi- 
bility of error and danger encountered 
in using old-fashioned methods. Easy- 
to-read numbers on the scale are in 
colors to correspond with fuse label 
color code. Machined test prods are 
2 inches long. Leads are two feet long. 
Over-all length of attractive, plastic 
enclosed unit is 6 inches. Weight 8 
ounces. Tests for all these: AC or DC 
circuits — blown fuses — grounds — 
frequency — polarity and continuity. 
Available with or without carrying 


Poil-Flex FISH TAPE 


(Patent Pending) 


A new fish tape that speeds wire pulling in 
all kinds of conduit . .. including ALUMI- 
NUM! 


Cuts wiring costs and quickly pays for itself 
because it lets you do twice the fishing in the 
same time without fatigue. 


All “Coil-Flex’’ surfaces are round to reduce 
slide resistance and give a big, safe grip that 
is easy on the hands. Never kinks or snarls, 
never springs loose into “hot’’ wires or moving 
machinery. 

Consists of a 25-foot length of .332-inch diam. 
steel spring wound around a rust-proof, air- 
craft-control type steel cable. Each length has 
a male ftting on one end and a female fitting 
on the other. Lengths can be quickly joined 
for jobs requiring longer tapes. 





6 


Factory inspected 
and tested at 400 
pounds pull. 


FISH TAPE, REEL AND PULLER 


Three tools in one! Gives you the big pull you 
need when “fishing” wire and tape through 
long conduit runs. Reel acts as a handle, 
gives a sure, safe grip without bending, kink- 
ing or breaking the tape. Tape is fully en- 
closed—the end locked within the reel. May 
be run out to any desired length easily and 
quickly—reeled or unreeled and pulled 
through the conduit in one operation. Avail- 
able in 5 stock sizes; lengths from 50 to 200 


” FISH TAPES 


The “tried-and-true” standby of thousands of 
contractors and electricians. Made of highest 
quality tempered steel wire that won't snarl 
or kink. Exceptionally flexible for easy use 
on long runs of conduit having several bends. 
Seven sizes; lengths from 50 to 200 feet. 


B-X ARMOR CUTTER 


Makes B-X cutting easy! Just snip 
the cable, twist it and pull apart. 
Eliminates hacked and torn fingers 
—cut and damaged insulation. No 
other tool like it. Use it for either 
new small diameter or large dia- 
meter B-X, No. 10, 12, or 14 (two or 
three-wire) cable. Blade may be 
sharpened. End of tool serves as 
wire cutter. Extra blades available. 


Sold Through America’s Leading Distributors 











IDEAL INDUSTRIES, Inc. Sycamore, Illinois 



































A STANDARD OF DEPENDABILITY 


Passing years bring many changes to the tools of industry... | 
Necessary changes... Developments and modifications geared to 
keep pace with continuing world progress. 














Simplex-ANHYDREX Cables have undergone just such changes. 


Introduced to the electrical industry years ago as the first 
rubber-jacketed cables for burial directly in earth, they have ever 
since maintained leadership among underground cables. 


But improvements in design have extended that leadership! 
Today, ANHYDREX Cables are unexcelled as 3-way cables, pro- 
viding low-cost, trouble-free service when buried in earth, installed 
in ducts, or used in aerial runs. 


First in the past, first now, ANHYDREX Cables — backed by 
progressive Simplex research — promise to continue as the stand- 
ard for comparison in the future. It will pay you to include them 
in your plans for tomorrow’s power, communication, and signal 
circuits. 


PLEX" AVDA 


SIMPLEX WIRE & CABLE CO., 79 SIDNEY ST., CAMBRIDGE 39, MASS. 
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Polyvinyl plastic insulation won't propagate flame. Its excellent 
electrical properties insure extra protection. 


% 
¥ 
ad 


Insulated and sheathed with polyvinyl plastic, underground service 
cable needs no expensive braid or lead sheathing. 


Smooth surface and bright NEMA colors of polyvinyl plastic 
insulation permit easier installation, quick identification. 

















Underground, overhead, all around 


. . . this modern house has wire insulated with ts easy to see why polyvinyl 
polyvinyl p lastic plastic makes superior electrical in- 


sulation for domestic, industrial or 
utilities wiring. Easy, too, to see 


ern witing—polyvinyl plastic insu- light, water, grease, oil, oxidation. © why Geon polyvinyl materials lead 
lated—for modern homes because: the field—will continue to do so 


cana contractors specify mod- 4. Is long-lasting—not affected by sun- 


5. Available in brilliant colors—making 


1. It has superior electrical properties hook-up and circuit tracing easy. through constant research and 
—permits thinner insulation— improvement. 
therefore more conductors per 


conduit. For all-around savings and safety, 


specify polyvinyl plastic insulated 
2. Saves time and money—is smooth, pecity polyvinyt plastic insula 


puey 00 rundie and. tastell. wire. If you have any special prob- 


lems or applications, we'll gladly 
help. Please write Dept. EC-1, B. F. 
Goodrich Chemical Company, Rose 
Building, Cleveland 15, Ohio. 


3. Is tops in safety —resists flame. 
Extreme toughness and abrasion 
resistance give added insurance 
against shorts. 





B. F. Goodrich Chemical Company ......232:%....« 


GEON polyvinyl materials « HYCAR American rubber « GOOD-RITE chemicals and plasticizers 
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YOUR CENTRAL RIGID STEEL CONDUIT 
DISTRIBUTOR MAKES YOU THE WINNER 


SE cc AR oh 1 cat IE 
ong 











@ You win two ways when you place an order 





with your Central Rigid Steel Conduit Distributor. 
You're sure of conduit of unexcelled quality 
that’s easy to bend, cut or thread and that 
provides maximum safety in any location. And 
the complete stock of Central Black, Cenlaco 
and Central White Rigid Steel Conduit carried 
by your distributor, makes it easy for you to 


get exactly what you want without delay. 








For fast delivery of conduit or other electrical 
supplies, call your Central Rigid Steel Con- 


duit Distributor ... and be a double winner. 





SPANG-CHALFANT 


Division of The National Supply Company 
General Sales Office: Grant Bidg., Pittsburgh, Pa. 
District Offices and Sales Representatives in Principal Cities 





CENTRAL BLACK permanent, baked-on black enamel finish, inside and evt. 
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of High Quality Boxes, 
Covers and Fittings Designed 
for Maximum Ease of Installation 


MEETS EVERY NEED 


The Line Includes 


(in All Required 
Types and Sizes) 


OUTLET BOXES AND COVERS 
SWITCH BOXES 


LOCKNUTS AND BUSHINGS 


CONNECTORS 
INSULATOR SUPPORTS 





FLOOR BOXES AND ACCESSORIES 
CONDUIT BENDERS 
CAST IRON JUNCTION BOXES 


SERVICE ENTRANCE FITTINGS 


STRAPS AND STAPLES 
GROUNDING FITTINGS 
THREE-PIECE CONDUIT COUPLINGS 
MARCHAND CLAMPS AND PLUGS 
~ CAMPBELL BOXES AND ACCESSORIES 


STEEL CITY ELECTRIC COMPANY 


1207 COLUMBUS AVENUE, PITTSBURGH (12), PENNA 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JULY, 1949 











iY } r 
¥ 


B*, ; 
PF. ogy 


OP NATIONAL | 
QPRICE SERVICE 


is now 


Service you've wanted for 


PA years! It’s ready for you! 


Now you can 


© Quote Safely 
@ Save Time 


@ Avoid Guesswork 


@ Assure Your Profits 


@ Speed Your Estimating 
@ Know Your Actual Costs 


Illustration of Every Listed Item Makes Identification Positive ! 


| NATIONAL PRICE SERVICE 


y Can keep you up to the minute; can help 
4 f you operate your Electrical Contracting 
4’ Business on a profitable “Know-As-You-Go” 
basis. It gives you your accurate net costs, 
shows manufacturer's list prices, gives you 
standard packing quantities and shows 
manufacturer's comparative catalog num- 
bers. All this PLUS suggested resale prices 
to assure and protect your profits and— 
illustrations for rapid positive identification 

of every listed item. 


NATIONAL PRICE SERVICE 
IS FULLY ILLUSTRATED! 


You—Mr. Electrical Contractor—will want 
this newly Illustrated Service now! You'll 
have no more worries about materials and 
prices for if they move up or down 
NATIONAL PRICE SERVICE reflects them 
promptly and accurately. Whether you are 
buying, estimating, quoting or billing you'll 
be sure with NATIONAL PRICE SERVICE. 
Ask us to send you sample sheets to see 
for yourself. 


FOR ILLUSTRATED INFORMATION WRITE DEPT. CM 


HENDERSON-HAZEL CORPORATION 


5005 Euclid Avenue 


Cleveland 3, Ohio 















INSTALLED IN CEILING 


CEILING “SPOT” 
VENTILATOR 











| HOUSING C 
1 BETWEEN JOISTS 


When set between ceiling joists, Blo-Fan 
may be ducted either up thru roof or out 
thru side wall; or it may be set in a ver- 
tical wall, as back of the range. Requires 
only 3%” behind plaster. Has automatic 


damper. 


zontal duct. 


3 SIZES 


H/T 
No. 206 “JUNIOR” — for kitchenettes, = 


small kitchens, bathrooms, etc. 


No. 208 “STANDARD” — for average 
kitchens, laundries, small offices, etc. 


No. 210 “DELUXE” — for large kitch- 


ens, game rooms, 
9 speed control. 


etc. Equipped 





ALABAMA 
BIRMINGHAM—Mayer Elect. Sup. Co. 


MOBILE—McGowin-Lyons Hdw. & Sup. 
MONTGOMERY—Teague Hardware Co. 


ARIZONA 
All Electrical Wholesalers 
ARKANSAS 
T SMITH—Interstate Electric Co. 
HOT SPRINGS—F. C. Stearns Hdw, Co 


CALIFORNIA 
All Electrical Wholesalers 


COLORADO 


DENVER—Central Electric Supply Co. 


General Electric Supply Corp. 


CONNECTICUT 
a Elect. Sup. 


iM. Tower Co. 
Th. Bh Elect. Sup. Co. 
HARTFORD—American Elec. Sup. Co. 
Beacon Light & Supply Co. 
Economy Electric seomy Co. 
General Electric Supply Corp. 
NEW aver at & Buckley, Inc. 
NEW HAVEN—Genera! Elec. Sup. Corp. 
Grand Light & Supply Co. 

EW LONDON—uUnited Elec. Sup. Co. 
pany LO ae +7 Le Company 
STAMFORD—Mar Le Company 
WATERBURY. General Elec. Sup. Co. 


DELAWARE 


WILMINGTON—Art Craft Elec. Sup. Co. 
General Elec. Sup, Corp. 


DISTRICT OF COLUMBIA 


WARNS --Cobaniie | Elect. Supply 
Fries, Beall & Sharp 
General Electric Sup oly ‘Corp. 
Nathan Goodman Co. 


FLORIDA 


DAYTONA BEACH—Hughes Supply 
FORT LAUDERDALE— cDonald ‘3 Elec. 


Co. 
GAINESVILLE—Baird Hardware Co. 
Hughes Supply, Inc. 
HOLLYWOOD—Atlantic Builders Serv. 
JACKSONVILLE—General Elect. Supply 
Raybro Electric Supplies, Inc. 
MIAMI—General sapotene Supply Corp. 
McDonald Electric Co. 


Raybro Electric Su ties, Inc. 
ORLANDO—Hughes Supply, Inc. 
PENSACOLA ulf Elect. & Hdw. Co. 


PRYNE & CO., INC. 


Elbow for ceiling-to-roof dis- 
charge; wall cap for exterior end of hori- 


(WALL) 


with 


THEBES 





— = PETERSBURG—Raybro Electric 


Hughes Supply. Inc 
TALLAHASSEE—McGowan Elect. Sup. 
TAMPA—General Elect. Suory Corp. 

Raybro Electric Suppl In 
WEST PALM BEAC Donald Elect. 

Roofing & Sheet Metal Sup. 


GEORGIA 
ALBANY—Townsend Electric Sup. Co. 
ATLANTA—Electrical Wholesalers, Inc. 

General Electric ply Go, Co. 

Fe Electric Suppl 4 

Noland Compan ‘fh: 
AUGUSTAHart js éctric Supply Co. 
BUS—P : _— Supply 

SALTON CDalton Af ly Co 

MACON—Lowe Electric Co 
— Electric Supply 

orp 


IDAHO 
BOISE—General Electric Supply Corp. 


ILLINOIS 


AURORA—Schomer Electric Supply 
CENTRALIA—Travelectric Co 
CHICAGO—Emjay Builders Supply Co. 
General Electric supely Corp. 
Revere Electric “poy y Co. 
DANVILLE—Danville Elect. Supply Co. 
ELGIN—Fox Electric Supply _ 
JOLIET—Barrett Hardware 
KANKAKEE—Schomer Elect. Supply Co. 
PEORIA—Kiefer Electric Supply Co. 
gums NCY—Crescent Elect. Supply Co. 
CKFORD—General Elec. Supp. Co. 
Coe homer Elect. UPR: Div 
SPRINGFIELD—General Electric Supply 


INDIANA 


ANDERSON—Peerless Electric Co. 
Sa (LO Santon Elect. Supp. Co. 
FT. WAYNE—General oy Supply Co. 
National Mill Sup Se 
HAMM OND—Genera lect. ec. Sui Co. 
INDIANAPOLIS—General Elec upply 
Peerless Electric cup _ 
LAFAYETTE—Kirby upply Co. 
MARION—Universal Mlectric Co. 
MUNCIE—General ys Supply Co. 
Universal Electric 
SOUTH BEND—South Bend Electric Co. 
TERRE HAUTE—Walker Electric Supply 


1OWA 


BURLINGTON—Crescent Electric Sup. 
CEDAR RAPIDS—Van Meter Co. 
DAVENPORT—Crescent Electric Supply 
DECORAH—Crescent Electric Supply 
DES Dr eee i Electric eaaply 
ee UE—Crescent Electric Supply 
E—lIowa Electric Supply Co. 
































OPTIONAL-TOQ ROOF 7s 
— 7) !) worst) 
t mpomy r 
SIO AR OUCT § — -<--” / TO WALL CAP=1! 
SHED CEILING 
GRILLE OPENING ELBOW 
TO TURN AIR STREAM UP 
All models use stand- TO ROOF 
ard 314 x 10” furnace Ln 
duct — same elbows 
—same wall cups 
H—6 —-t-3} 
INSTALLED IN WALL 
Since the Blo-Fan re- : 
quires only 314” recess ‘ 
behind the plaster, it . “/]Y4 
may be placed in a 3 aoa 
wall without project- ob 
ing into the room, _ 
Duct may be run up Fz 


or down, This permits 
use in an inside wall 
behind the range, im- 
mediately below the 
cabinets. 


Bho Fox * 


MASON CITY—Crescent Electric Sup. 
OTTUMWA—Ottumwa Electric Supply 
SIOUX CITY—Crescent — Supply 
Rogers Electric ye 
SPENCER—Crescent Electric Supply 
WATERLOO—Crescent Electric Supply 


KANSAS 


SALINA—Electric ae & Supply Co. 
uae Hardware Co. 

TOPEKA—Kansas Electric Supply Co. 

WICHITA— American —” 0. 
Heaven Engineering Co 


KENTUCKY 


LEXINGTON—General Electric Supply 
LOUISVILLE—General Electric Supply 
Tafel Electric & Supply Co. 


LOUISIANA 
BATON ROUGE—Electrical Wholesalers 
MONROE—Monroe Hardware Co. 
NEW er a ag Inc. 
Sones’ Elect. “a at, 
anit Fix. Elec. 
ERT General Electric Sup. 
“Ehocstite Electric Co., 


MAINE 


BANGOR—General —y i p Susaiy Ce. 
LEWISTON—Lewiston H Plum 
PORTLAND—General Blactsie wae” 


MARYLAND 


BALTIMORE—Dorman Electric Supply 
Excello Public Service Corp. 
General Electric Supply Corp. 


MASSACHUSETTS 


BOSTON—General Electric Supply Co. 
Mass. Gas & Electric Suppl —_ 
Ralph Pill Electric Supply Co 

BROCKTON—Mass. Gas é& Elect. Sup. 

CAMBRIDGE—EMF Electric Supply 

FALL RIVER—Brady Elec. Supply to. 

FITCHBURG—Service Electric Sup. Co. 

HAVERHILL—Finberg Supply 

ee toed a ark Co. 

Finberg Suppl 
LYNN—Essex lechrie Supply 
MALDEN—Mass. Gas & Elect. Sup, Co. 
NEW yy gree Serv. & Sales 

Mass, Gas & Electric Supply Co. 

NORTH “ATTLEBORO—Frankilin 


‘o 

QUINCY—Granite City Electric Supply 

SALEM-—Silver’s Supply Co., In 

SPRINGFIELD—Carlisle Hardware Co. 
General Electric —~y -4 sore. 

WALTHAM—Waltham Supply Co., =e 

WATERTOWN—Mass. Gas ec. 

Watertown Elec. Sup. Co. 

WORCEST: TER—Atiantic Electric Supply 

General Electric Supply Corp. 


Contains auxiliary baffle to turn the airs 
an 
outside. 











ELBOW — (—1) 








keep the air from piling up against t 


DISTRIBUTOR 


MICHIGAN 
BAY SB Sm Hardware & Supp 


General Electric Supply Corp. 
Madison Electric Co. 


General Electric Supply Corp. 
ee - ectric Suppl 
Electric pany © 
MUSKEGON— tapatric pectin Supp) 
The Electric Supely Co 
LANSING—General Electric ¢, Supply Cu 
Michigan Brass & Electri 
PETOSKEY—Bremmeyr-Bain Co, 
PONTIAC—Standard Electric Co. 
SAGINAW—Morley Brothers 


Standard Electric Co. 


MINNESOTA 


DULUTH—General Electric Supply Co. 
MINNEAPOLIS—General Electric Sup. 
Northland Electric t nae Co. 

Mm ytied Electric 

ST. PAUL—Electric Supply Co Co. 
rarwell, Ozmun, 
General Electric Supply Cate. 


MISSISSIPPI 


JACKSON—Joe Williams Electric Sup. 
General Electric Supply Corp. 


JOPLIN—-General Electric Supply Co. 
KANSAS CITY—General Electric Sup. 

aoe ‘Blectrie a c 

eaven Engineering Co. 

SPRINGFIELD—Heaven Engineering 
ST. JOSEPH—American Electric Co. 
ST. LOUIS—General Electric Supply 

Glasco Electric Co. 

Teel Lighting Fixture & Supply 


MONTANA 


BILLINGS—General Electric Sw, 
BUTTE—General Electric Suppl 4 
GREAT FALLS—Falls Supply Co. 


NEBRASKA 
CHADRON—Casper ony ply Co. 


LINCOLN—Korsmeye: 
OMAHA—General fectric Supply 


SCOTTSBLUFF—Casper Supp 
NEVADA 


LAS VEGAS—Standard Wholesale Sup. 


RENO—Osborne & Kitchen, Inc. 


NEW HAMPSHIRE 


DOVER—Ralph Pill Electric Supply Co. 
oo ee Electric 


J. 5 PPM Moreau & Son, Inc. 
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Stentifical 
winds. 
tomatic lo 
backing if 


Artery 


Fits on € 
duct in tl 
cap, exce 
down th 
Contains 
louver, t 
ing into 








POMONA, CALIFORNIA 
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FAN MORE THAN A 






LOOKING DOWN ON HOUSING 
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WALL CAP — (—2) 3 
Scientifically baffled to offset head- a 
winds, Contains two auxiliary au- 3 —— 
tomatic louvers to prevent cold from 52 BLO-FAN WITH RECESSED LIGHT 
backing into duct, >= ; 
A ® c D E oo pe popular wren it provides - recessed 
— ight in conjunction with the ceiling ventilator. 100- 
No. 206 11% 13% ™%¢ 7% 7%e 8 watt light gives ample illuminaton for range below. 
iy No. 208 14 16 9 8% 8 9V, Units serviced individually. ’ 
4 When used with No. 208 Blo-Fan, add ” —408” 
£ No. 210 14 16 10% 9%6e 8 12 When used with No. 210 Blo-Fan, add ” —410” 
BLO-FAN SPECIFICATION DATA 
1 Pe 2 = te 
= 3 88 S¥e SS 
Model CMFt Size & & BS BAO B&D 
206 ‘Junior’ 175 1114x1334x414 1 38 206-1 206-2 
EAVE CAP — (—3) 208 “Standard” 300 14 x16 x44%4 1 58 208-1 208-2 208-408* 
Fits on end of horizontal Blo-Fan 210 ‘‘De Luxe’? 500 14 x16 x444 9 136 210-1 210-2 210-410* 
duct in the same manner as a wall  . ih me 
, hat it disch _— wee * If elbow or wall cap is desired also, add proper dash number. 
© alt stre Ap ay o Cabaaae tie. 9 SPEEDS FORWARD T Actual cubic Fy 4 minute discharge thru 10’ of duct and a wall cap — 
44INSt GE Contains an automatic back-draft A new and exclusive nine position NOT "FRE 











louver, to prevent cold from back- 
ing into duct. 














control switch is standard equipment 
on Model 210 Blo-Fan. 
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t 
upply Ci oo —C. M. Lantz NORTH DAKOTA WEST G CHESTER West Chester —y VERMONT if 
0. PASSAIC—National Electric Co. BISMARCK— Dakota Electric Supply WILKES-BARRE—General Elect. Sup BURLINGTON—Vermont Hardware Co. i 
Co, Simon Brothers Electric Co. FARGO—Dakota Electric Suppl 4 YORK—Jno, E. Graybill & Co. RUTLAND—Oakman Electric Supply i 
Co. —Spivak Electrical Supply GRAND FORKS—Dakota Electric Sup. RHODE ISLAND t 

White A Shauger, Inc MINOT—Dakota Electric Supply Co. VIRGINIA i 

PENNS GR OVE Serv-U. Electric Co. PAWTUCKET—Equitable Electric Co. ARLINGTON—Noland Company, Inc. | 
PHILLIPSBURG— Warren Elect. Supply OHIO PROVIDENCE—General Electric Supply DANVILLE—Womack Electric & Sup. if 
LAINFIELD—Hi-Fro Electric aap. © AKRON—General Electric Su ly Co Royal Electric Supply Company LYNCHBURG—Mid-State Electric Sup. 

ress TRENTON ~Grifih Electric Supply Co. fae oA eer a af ae ag lmet mm NEWPORT NEWS—Noland Co., Inc. ! 
eS UNION CITY—Hudson Electric Supply ANTON—Furbay Elostyic Supply Co. cae Sane NORFOLK—General Elect. Supply Co. 
Oertell & Swift Co. General Electric Supply Cor ANDERSON—Sullivan Hdw. Co. Goodman Electric Supp ly Co i 
TI—General Bisctric Supply CHARLESTON—Perry-Mann Elect. Co. RICHM OND—General Electric Supply i} 

. NEW MEXICO Richards Electric Supply COLUMBIA—Perry-Mann Electric Co. ROANOKE—General Electric Sup. Co. | 
, ALBUQUERQUE—General Elect. Sup. CLEVELAND—General Elextric Supply GREENVILLE—Sullivan Hdw. Co. Noland Company, H, 
D. J. Korber & Co. Midland Electric Co SPARTANBURG—Noland Company . | 
State Electric Supply Co. COLUMBUS—General Electric Supply Sullivan Hdw. Co WASHINGTON i} 

aide, SANTA FE—Santa Fe Builders Supply Howard Bldg. Service Co. SUMTER—Sumter Machinery Co. BELLIIGHAM-polinehon. eo Sup. 
\ *3 LE—A, ectrica ole: it 

>. NEW YORK COSHOCTON Wegner supply Co. SOUTH DAKOTA SPOKANE—Columbia Elec. & Mtg. Co. 1 
Co., Inc. Martin Electric Co. ABERDEEN—Dakota Electric Supply General Electric Supply Corp. it 

Electric LANCASTER—Snyder Electric Co. RAPID CITY—Casper Supply Co. Inland Electric Co. 1 

ly Co. Co. LIMA—Electric Supply Co. SOUX FALLS —Croscent Electric Sup. Tubbs Electric Co. i 
ic Sup. Anderson Supply Co. Westinghouse Electric Sup, C if 
wm Mie Co. General Hlestric Supply COPD reper wa TACOMA All Blectrical Wholesaler lt 
upp ‘0. ener. ectric ss 4 

_— Carp. ae gp ge ste CHATTANOOGA—General Elect. Sup. Electric Supply & Fixture ii 
2 CO. Co. Ramsey Electric Suppl Westinghouse Electric Sup. Co. | 
a OKLAHOMA KINGSFORT kingepor, rie Go. ne. YAKiA™=Westinghouse Bios: Sub. Co. | 
ply me MUSKOGEE—Fullerton Electric Supply | MEMPHIS—General Electric Supply WEST VIRGINIA i 
OKLAHOMA CITY—Cook Electric Co. Tenn. Valley Electric Supply Co. CHARLESTON—Virginian Electric, Inc. 

} 

{ 


ly Co. A 
: PORTLAND—All Electrical. ‘Wholesalers BEAUMONT—General Electric Suppl MANITOWOC—Rahr’s, Inc. 
éo, — Sup. § SALEM—All Electrical Wholesalers CORPUS CHRISTI--Corpus Christi Hd — Builders’ Specialties, 
General Electric Supply Co j 
PENNSYLVANIA DALLAS—General Electric Supply Co. cetiental Masts aay Eo, / 
le Sup: ALLENTOWN—Allen Electric Co. Meletio Electrical Supply C HEBOYGAN ec td rac en up. 
. General Electric Supply Corp. Smith-Perry Electric s ‘0 —Honold & LaPage, Inc. 
Co., Inc. LOOMSBURG—E. R. Beers Elect. Co. EL PASO—General Electric ‘Sup ly Co. WYOMING i} 
Supply Co. BRADFORD—Booth Elect. Supply Co. fe WORTH—General Electric Supply aa | 
ply Co. —LeV: -McLeod, Inc. CRS te peomngten Blectric Co. mith-Perry Electric aos CASPER—Casper Supply Co. i} 
. ERIE—Harley HARLINGEN—Bush Sup CHEY: a eg | upply. Co. iy 
HO LARAMIE—Casper Supply Co. { 








NEW JERSEY 

ASBURY PARK—Rale Electrical Sup. 
ATLANTIC CITY—Maegin Electric up. 
BLOOMFIELD—Bloomfield yo Sup 
CAMDEN—Borstein Electric 

ETH—Jersey State Tlectric Co. 
HACKENSACK—Lowenthal Elect. Sup. 
HOBOKEN—L & G Laikin 
MORRISTOWN—Morristown Elec. Sup. 
NEWARK—Reliable Electric Sup. Co. 

Star erie Co. 

NEW BRUNSWICK—N. B. Elec. Sup. Co. 





















Elec. Sup. 
Supply Co. 


Elect. Co. 
Elec. Sup. 
Co. 











Joy Co. 
Inc. 


LOS 


AMGeELE § 


WATERTOWN—Halley Electric Co. 
YONKERS—Goler Electric Supply Co. 


NORTH CAROLINA 


BURLINGTON—Womack Elec, & Sup. 
CHARLOTTE—General Electric Supply 
Union supply & Electric Co. 
GREENSBORO—Johannesen Elect. Co. 
RALEIGH—General Electric Supply Co. 
ROCKY MOUNT—Eastern Electr c Sup. 
WINSTON SALEM—Lambeth Electric 


was —— Supply Co. 
Tsk Clarke Blech 

TULSA—Clar lectrical Sup ly Co. 
Southern Electric Supply orp. 


OREGON 
EUGENE—AIl Electrical Wholesalers 
KLAMATH FALLS—Lorenz Co. 
The Sloan Company 
MEDFO. renz Compa 


Erie HMecte. supply or rision 
Gomera Electric upply y Corp. 
ARRISBURG—Dauphin Blectric Sup. 


SAN 


LANCASTER—Jno, E, Graybill & Co. 
a er me a D. Carpenter 
OIL CITY—Corrin Electric Supply Co. 
PHILADELPHIA—Taylor Albertson Co. 
Broad Electric Supply Co. 
Genera Electric Supply oy 
Phila. Electric tc Supply Co 
PITTSBU RGH—L. ara’ 
READI nacenanel mmeotato Sup. 
Silver Electric Suppl A 
a are Gener ectric Supply 


NASHVILLE—Braid Electric Co. 
General Electric Pep ply ei 
Harris-Patrick Elect. Pgup 


TEXAS 


ABILENE—General Electric Supply Co. 
Sun Electric Co. 
AMARILLO—General a Supply 
‘or 


USTON—General Elet: "Supply Co. 
Southern Electric Supply 
Warren Electric Co. 


FRANCISCO 
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* Trade Mark Reg. 


LUBBOCK—General Electric a Co. 
Southwestern Electric Sup. C 

SAN ANTONIO—General Elevtric ! Sup. 
Southern Electric Sup ly Co. 
Southern Equipment mpany 

WACO—General Electric Supply Corp. 


UTAH 
SALT LAKE CITY—General Elec. Sup. 
United Electric Supply Co. 
Westinghouse Elec. Sup. Co. 


WISCONSIN 
APPLETON—General Mectrie Suppiy ci 
“as Sipe oe. H. Hobb: rae ‘oO 

0 eee Elect 
crm ess are jupply Co. 


Sup. Co. 
Ww. Roosevelt Co. 
MADISON crescent Electric Sup. Co. 


SHERIDAN—Casper Supply Co. 


WORLAND—Casper Supply Co. 


NEW Y Ga «x 
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Wagner Motors are built in a 
wide range of standard models 
that includes those types most 
generally used on motor-driven 
appliances and equipment, and 
those types that meet the ma- 
jority of industrial requirements. 
They embody the latest devel- 
opments in design, are simple, 
rugged and dependable, and 
have long life in addition to 


good electrical performance. 


ELECTRICAL TYPES OF WAGNER POLYPHASE MOTORS 


TYPE 





RATINGS 





CHARACTERISTICS 


APPLICATIONS 











% to 400 hp 





Normal Torque — 





Group or individual drives on machine tools, 





















3- or 2-phase Normal Slip. Ap- | fans and blowers, compressors, centrifugal 
RP-1 25 to 60 cycles prox. Full-load Slip | pumps —on any application where normal- 

110 to 2300 volts 3% to 5%. torque motors are satisfactory. 

P Crushers, plunger pumps, belt conveyors 

a aimed hp a ty a eta starting under load, large air compressors, 
RP-5 Sous a aed von Fulllend Sie large refrigerating machinery, mixers, and 

110 * 2300 volts om - 5% P | other applications requiring high starting- 

‘i = torque. 

Ya to 150 h High T: —High 

3. or Selene Ship. re net Fall Punch presses, shears, metal-drawing opera- 
RP-6 25 to 60 cycles load Slip 5% to | tions. balers and other machinery equipped 

110 to 2300 volts 8% or 8% to 13%. | With flywheels or having flywheel effect. 

1 to 60 hp High Torque—High 

3- or 2-pha Slip. A . Full- 
RP-7 25 to + ser a a Slip 15% to Elevators, cranes, hoists, dumbwaiters. 

110 to 550 volts 17%. 

1 to 250 hp Continuous Duty — 
RS-1 3- and 2-phase constant and ad- | Conveyors, compressors, pulverizers, etc., 

z 25 to 60 cycles justable varying | requiring continuous operation. 

110 to 550 volts speed. 

2 to 200 hp Intermittent Serv- | Elevator, crane, hoist, and like services re- 
RS-2 25 to 60 cycles ice — Crane and | quiring but short periods of motor operation. 





DIRECT-CURRENT 
MOTORS 





Direct-Current motors are built as a 
companion line to the alternating 
current motors to enable machinery 
manufacturers to supply Wagner motors 
on all units, including those destined 
for areas served with direct current. 
1/20 to 3 hp., sleeve or ball bearing, 
rigid or resilient mounted, 32, 115, or 


230 volts. 


49-22 
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208 to 550 volts 


hoist duty. 





Induction-Run 
High Torque 


Fan Motors 
Shaded Pole 






Capacitor-Start- 




















POLYPHAS# MO 











cP 









The electrical types 
listed at the left and 


HP 


the multi-speed 


motors listed at the 








extremeright maybe 

varied with the types 

of enclosures listed 

at the right. 1? 
XP 














SINGLE-PHAS§MO! 




















































MOTOR DESIGN TYPE RATINGS MECH. VARIATION 
_ BB Repulsion- 
% to 15 hp Horizontal or vertical. Drip) tor every 
Repulsion-Start- single-phase proof, or totally-enclosed ing-torque 
Induction RA | all commercial voltages | endplates. Rigid, resilient, o 
and frequencies flange mountings. 
% to % hp Dripproof or totally-enclosec Capacitor 
RK single-phase endplates. Rigid, resilient, of] starting-tc 
50-60 cycles flange mountings. duration. 
115 to 230 volts 
1/20 to “% hp Dripproof or totally-enclosed Split-Pha: 
| single-phase endplates. Rigid, resilient, o torque, si 
Split-Phase RB 50-60 cycles flange mountings. 
115 or 230 volts 
1/125 to 1/30 hp Totally-enclosed. Round | Shaded 
single-phase frame, rigid or resilient mount: § | requiring 
50-60 cycles ing, 3-speed reactor control B | torque, s 
115 or 230 volts ler available if desired. 
Repulsior 
= lto5 hp more un 
— RG single-phase Open and dripproof. Rigid period o 
Seiten all standard cycles mounting. sors star! 
and voltages ar 














MOTORS 


MECHANICAL TYPES OF PROTECTED AND 
ENCLOSED SQUIRREL-CAGE MOTORS 


DESCRIPTION 


COMPLETE L1NE... 









MULTISPEED MOTORS 


Multispeed squirrel-cage motors are used where more 
than one running speed is required, but where close 

















SIZES 

















Standard 
Totally-Enclosed 
Fan-Cooled 








speed regulation is not necessary. They are the same 











1% to = hp basic design and are available with the same electrical 
2- or 3-phase aca “ 

25 to 60 cycles characteristics and types of enclosures as single:speed 
110 to 2300 volts squirrel-cage motors. 















CHARACTERISTICS SPEEDS APPLICATIONS 








| types 
eft and 












Explosion-Proof 
Totally-Enclosed 
Fan-Cooled 


Speed HP 


at the 
naybe 

















Constant Torque motors 

























Min ee hp have the same torque rat- Typical applications: 
a ny ar ing at each speed that the 2, 3, or 4 lathes, boring mills and 
110 to 2300 volts horsepower varies directly other machine tools. 


as the speed. 














Variable Torque motors 





types 
listed 










Totally-Enclosed 
Nonventilated 









have torque ratings which Typical applications: 









% to 15 hp are directly proportional fans, blowers, centrifugal 
2- or — to the speeds and con- 2, 3, or 4 pumps and similar 
25 to 60 cycles sequently the horsepower applications. 


110 to 550 volts varies as the square of 


the speed. 



























XP Splashproof 








AsqMOTORS 


APPLICATIONS 





ON 










Repulsion-Start Motors — the preferred single-phase motors 
for every type of application, because of their high start- 
ing-torque and low starting-current. 


al. Drip- 
nclosed 
ilient, o 
































closed | Capacitor-Start Motors —for applications requiring high 
lient, off] starting-torque, but whose starting periods are not of long 
duration. 
~—— 
_ Split-Phase Motors — for applications requiring low-starting 
ent, torque, such as unit heaters, oil burners, etc. 
anne 
‘ound | Shaded Pole Motors — satisfactory only for applications 
noun: B | requiring very small horsepower and very low starting- 
yntrol- torque, such as fans directly mounted on the motor shafts. 
———4 
Repulsion-Induction Motors — intended primarily for the 
ricidl | OP unusual applications involving a very long starting 
9 period and a high starting-torque — such as air compres- 
sors starting at very low temperatures. 














ELECTRICAL 








Constant Horsepower mo- 
tors have the same horse- 
power rating at each 
speed and the torque 
varies inversely with the 
speed. 






% to 125 hp 

2- or 3-phase 
25 to 60 cycles 
110 to 550 volts 







Typical applications: con- 


2, 3, or 4 veyors, printing presses. 




























DRY TYPE TRANSFORMERS 


Wagner dry-type transformers are compact and light in 
weight, easy to install in any location, and easy to move 
when changes are necessary. 

General purpose dry-type transformers are available in 
ratings from %4 to 200 Kva, 600 volts and below, single- 
phase, two coil, type AE and from 3 to 300 Kva, 600 
volts and below, three-phase, two coil, Type AP. Type 
AA autotransformers are also available. 

RATINGS 10 KVA AND SMALLER, Type AE, are con- 
structed with endplates clamped over core and coils by 
through bolts and are designed for wall mounting. These 
ratings are suitable for indoor or outdoor installation. 
Listed ratings in this range all bear Underwriters’ Approval. 
RATINGS 15 KVA AND LARGER, Type AE, are enclosed 
in ventilated sheet steel cases. These ratings are suitable 
for indoor installation only. They are normally floor or 
platform mounted. 

Wagner also builds three-phase dry-type load-center 
transformers for plant power distribution circuits, in rat- 
ings up to 2000 Kva in the 15 Kv class and below. 
































Bulletins on Wagner Motors, Distribution and Power 
Transformers will be sent upon request. 


Wagner Electric Grporation i 


6413 PLYMOUTH AVE. « ST. LOUIS 14, MO., U. S. A. 





Y 
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KILLARK ELECTRIC MANUFACTURING CO. 


Established 1913 Main Office VANDEVENTER & EASTON AVES. 
and Factory: ST. LOUIS 13, MO. 
























Branch Offices: 
1903 Griffin St. 634 Selden Avenue 401 Marine Nat. Bank Bldg. 412 Seaton Street 
Dallas 2, Texas Detroit 1, Michigan Baltimore 2, Md. Los Angeles, Calif. 
i Beamon be 1900 Euclid Ave. 1123 Harrison Street 614 West 26th Street 
ag iecesenionse Sq Cleveland 15, O. San Francisco 3, Calif. Kansas City 8, Missouri 
Philadelphia, Pa. "564 West Adams St. 4130 First Avenue So. 30 Irving Place 
CONDUIT ene Chicago 6, Il. Seattle 4, Washington New York 3, N. Y. 
TT 49 Central Ave. 69 Mills St., N. W. 924 Andrus Building 2134 Curtis Street 
Fi INGS Cincinnati 2, O. Atlanta 3, Georgia Minneapolis 1, Minn. Denver, Colorado 
156 Purchase St. 216 Burnet Ave. 4501 Maryland Ave. 298 Duquesne Way 
Boston 10, Mass. Syracuse, N. Y. St. Louis 8, Mo. Pittsburgh 22, Penna. 





SERVICE ENTRANCE FITTINGS 


Entrance Caps 





EXPLOSION-PROOF FITTINGS 


Explosion Proof 
Junction Boxes 


os 


Explosion Proof 


Lights 
v 





KILLARK VERSATILE SEALED BEAM 
LIGHTING EQUIPMENT 


Rustless Aluminum—Weatherproof 


Blank Metal Cover 
Series ““O” Electrolets 











NOT YOT 
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FSST 













NGe 40 FYB 





FSST 





FLUSH 


SWITCH FITTINGS 





VAPOR-TIGHT 
LIGHT FIXTURES 


FITTINGS FOR RURAL 
ELECTRIFICATION 


SP 


Weatherproof 
Receptacle 





FS 


CFBS 






Weatherproot 
Wall 
Light 





You Get G 
Exclusive Advantages with 


a Blackhawk Pipe Bender 





WORKS IN ANY POSITION 

A Blackhawk Porto-Power Pipe 
Bender is completely versatile. It works 
in any position — vertical — horizontal 
—or at any angle. The remote control 
Porto-Power pump makes this extra 
utility possible. 





2 ,DO OTHER WORK 

The Blackhawk Porto- Power hy- 
draulic unit detaches to work with nu- 
merous other Porto-Power attachments 
to handle dozens of lifting, pulling, 
pushing, clamping, pressing, bending 
and spreading operations. 


S30A ~ Bender with 
10-ton hydraulic unit 
handles rigid conduit 
and pipe in 1, 144, 
1¥4 and 2" diameters. 












S508 IT RIGHT TO THE JOB 

A Blackhawk pipe bender’s light 
weight and all-directional operation lets 
you bend pipe right at the installation 
instead of lugging pipe to the bender. 
Saves time — work — steps — makes it 
easier to fit bends to obstructions. 





Z ELECTRIC OPERATION IF DESIRED 
P-182 electric pump permits finger- 
tip control pipe bending — speeds work 
—leaves hands free for measuring. Ideal 
for continuous bending of elbows, etc. 
P-182 also can convert any other hy- 
draulic equipment to power operation. 


$36 Pipe Bender with 
20-ton hydraulic unit 
handles rigid conduit 
and pipe from 1% to 
4"’ in diameter. 





Your Blackhawk Industrial Supply Distributor will give you full information on cost- 
cutting Blackhawk Porto-Power Pipe Benders. 


A Product of BLACKHAWK MFG. CO., Dept. P-2079, Milwaukee 1, Wis. 


BLACKHAWK 


HANDJACKS @ WHEELED JACKS @ WRENCHES @ PORTO-POWER @ RECK-RACK 
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Control enclosures 
and panels 


aT 




























TTT apn f 
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Whatever your requirements in control panels or 
electrical enclosures, KIRK & BLUM is equipped to 
fabricate them to your most exacting specifications. 
Whether it’s a board with one or two instruments 
...or almost a hundred (as illustrated above) 
KIRK & BLUM has the experience and facilities to 
do a first-class job. 

The control panels above, constructed for an elec- 
trical machinery manufacturer, are 20’ and 28’ long, 
8’—6" high and 4’—8” deep. The body of the panel 4 free booklet, “Sheet Metal Assemblies” lists 
is constructed of 14” steel plate, the light canopy 

above of 14” steel. Kirk & Blum facilities for fabricating metals up to 
KIRK & BLUM will gladly quote on your require- 
ments...one or a thousand units...any size. 
Send prints and specifications to The Kirk & Blum 
Manufacturing Co., 2903 Spring Grove Ave., Cin- 


cinnati 25, Ohio. {/° 4 "AND Loti 
CONTROL DESKS and PANELS ® SWITCH 


GEAR HOUSINGS ® CUBICLES © TRANSFORMER 
HOUSINGS and TANKS ® ELECTRICAL ENCLOSURES 
MACHINE BASES © VENTILATING LOUVRES 





%"", Write for your copy. 
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eee for New Hampshire Finance Corp. 
Manchester, New Hampshire 


Lighting Engineer: W. W. Burke, Public Service Company 
of N. H., Manchester, N. H. Electrical Contractor: 
A. L. Franks Co., Manchester, N. H. ¢ Lighting Equipment: 
Litecontrol No. 9224, 2-lamp surface lens fixture 
Lamps: 40 watt, 3500 degree white, fluorescent « Total 
Wattage: 3,300 Watts per Square Foot: 2.8 « 
Footcandles: 45 average maintained. 





9200-3 End cap for individual units or continuous runs 











q 





a 





Working with figures is a pleasure in this modern office recently re- 
lighted with Litecontrol fixtures. Eyestrain . . . in checking records, 
in making entries, in filing . . . has been eliminated and each worker's 


efficiency materially increased. 

Though not efficiency experts, Litecontrol engineers are experts in 
planning better lighting that always results in better efficiency in offices, 
schoolrooms, stores and factories. And they'll be glad to help you 

with new and unusual lighting ideas or with’ complete 


lighting layouts. 


— 
eerie 
Siew | 


eit 


: .-. With LITECONTROL FIXTURE NO. 9224 


Ideal for offices is this surface ty pe fixture with intensive, well 
distributed downlight controlled by the prismatic action of 
Holophane Controlescent lenses. Luminous slanting side | 
panels give good ceiling illumination and reduced contrast. 
Special baked, white plastic-type finish will not crack, peel 
or discolor. 





a18y, 
—s +— 
Als 


IbI'T IE CON TIR OIL 





LITECONTROL CORPORATION 


36 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS 


DESIGNERS, ENGINEERS AND MANUFACTURERS OF FLUORESCENT 
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Steindoowns 


LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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ROBOT poor OPERATORS 


Zlectronically lontrollzd RESIDENTIAL:COMMERCIAL: INDUSTRIAL 























EXCLUSIVE ROBOT FEATURES... 


1. SAFE: Friction drive prevents personal injury or damage to garage door. 


2. FULLY AUTOMATIC: Operates from magic push buttons in car, garage and house. 
(@) 3. REMOTE CONTROLS: Positive and foolproof in any weather. Guaranteed not to violate 
regulations of Federal Communications Commission. 


. UNDERWRITERS LABORATORIES APPROVED. Complies with all local codes. 
. DEPENDABLE: Rugged, practical and quiet. Guaranteed for one year. 


4 

5 

6. ECONOMICAL: Lowest priced automatic operator in initial cost and in operation. 
ye 7. OPERATES ALL TYPES of single and double garage doors electronically. 


























RESIDENTIAL OPERATOR 


HOW ROBOT OPERATOR WORKS A. CONTROL BUTTON connected to electrical 
system of your car. Merely touch it as you 
enter driveway. 

B. ELECTRIC COIL underneath your car radiates 
magnetism to mercury switch buried under- 
neath driveway. 

C. MAGNETIC SWITCH (2” square) then closes 


12-volt circuit which controls ROBOT Door 
Operator in garage. 


D. ROBOT DOOR OPERATOR electronically un- 
locks and opens any type of garage door... 
also switches on garage and yard lights 
automatically. 

E. & F. CONTROL BUTTONS in both garage 

and house close and lock garage 
door and switch off the lights. 


WHEN LEAVING, PROCEDURE REVERSES 





RESIDENTIAL For all single or double doors: sectional overacting, one-piece overacting, tilt, and two-piece 

OPERATOR SPEC’S outward swing. Unlocks and operates door from push button controls inside car, garage and home 
... or from convenient key switches. Equipped with 4 hp., 110 volt, 60 cycle motor with thermal 
protection; terminals for garage and yard lights; wire, lubricants and hangers for installation. 


COMMERCIAL For all types of light commercial doors requiring up to 10’ operator travel and 50 Ib. pull at point 
OPERATOR SPEC’S of attachment. Equipped with 3 hp. capacitor start, 110 volt, 60 cycle motor; low voltage 1-button, 
2-button, key-switch or car control; wire and hangers for installation. 


INDUSTRIAL Four sizes . . . for all sectional, one-piece, sliding, folding and industrial doors requiring up to 

OPERATOR SPEC’S 350 Ibs. pull at point of attachment. Equipped with 2 hp. motor for 110-220 volt single-phase or 
220-440 polyphase, reversing contactor, limit switches and 3-button control. Optional controls: 
photo-electric, drive-over and foot pedal. 


NATION-WIDE SALES, INSTALLATION & SERVICE . . . WRITE FOR COMPLETE CATALOG 


ROBOT APPLIANCES, INC. 





13165 Prospect Ave. + Dearborn, Mich. 
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Cable pulled from conduit 


AFTER 11 YEARS 


-»- Reinstalled and back in use! 


STRANDED PLAIN COPPER CONDUCTOR 





FELTED ASBESTOS 





VARNISHED CAMBRIC 





FELTED ASBESTOS ~ 





ASBESTOS BRAID 
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A major midwestern electric utility had occasion to relocate a conduit run 
in January, 1946. 

This run had been wired with ROCKBESTOS A.V.C. cable in June, 1934. 
The installation was located in damper control circuits around the boiler, 
where the summer ambient is around 135°F. 


When the wire was pulled out in order to relocate the conduit to accommo- 
date equipment changes, the insulation was in excellent condition ... after 
more than 11 years of dependable service under severe conditions. 


After the conduit was relocated, the same ROCKBESTOS A.V.C. cables 
were pulled back in. 

Order ROCKBESTOS A.V.C. by name. Install it. Then confidently forget it! 
ROCKBESTOS PRODUCTS CORPORATION, NEW HAVEN 4, CONN. 
NEW YORK CLEVELAND DETROIT CHICAGO 
PITTSBURGH ST. LOUIS LOS ANGELES OAKLAND, CAL. 


WIRES and CABLES by 


ROCKBESTOS 


eee dare to be better 





eee 


set aries samen gmn tie 
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Job-tested Signal Portable Electric Drills are 






designed to do your job better... more 





















re OB-8 Drill 

fype OB-8 — 3000 RPM, 4%” efficiently oe o More economically. Yes, Signal 
Light Duty, High-Speed Drill — 

Designed for intermittent ser- ° ‘ ° ° 

viee, the ©0-8 ls.ideel for gives you everything you want in a drill — 
radio repair work, wood and 

Scbdmie see at naan air-cooled, grip-fitted handle... light weight... 
with Jacobs key-type chuck and 
bronze, oilless-type bearings. 





correct balance ... dependable power... 
PLUS many years of trouble-free service. Ask 


your Signal Distributor for new descriptive 


literature on drills. 





OB-5 Drill 
Type OB-5— 400 RPM, 2” 
Standard Duty Drill — This 
powerful, sturdy unit is light 
and easy to handle .. . highly 
recommended for general 
production, machine shop and 













maintenance work . . . %" 
Jacobs key-type chuck also 
available. 





OB-4 Drill 
Type OB-4—1700 RPM, 4" Standard 
Duty Drill — Built for long, tough service, — 
the OB-4 is especiqlly suited for general 

maintenance, construction and building 

weil cs. 0h heceiguliad lth tik Mille SIGNAL ELECTRIC MANUFACTURING CO. 
key-type %" chuck. ‘bine Dept. C-4 Menominee, Michigan 
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SPECIFICATIONS: TROFFERS SHALL BE Smithenaft- 







OR-ERCAE- : 

THERE’S A BOOKLET ENTITLED ARCHITECTURAL TROFFERS” | 
THAT TELLS YOU WHY i 

wtite..... Sami LIGHTING DIVISION, CHELSEA 50, MASS. 
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SHEPLER RP 


ELECTRIC HEATERS and 
VENTILATING FANS 





No. 81 (10” size) and 
No. 1 (8 size) 
Automatic Ceiling Fan 


This completely new, 8” automatic ventilating exhaust fan, 
the No. 1, is especially constructed for quick, easy installa- 
tion in small rooms where wall space is limited or unavail- 
able. It fits all standard construction and may be mounted 
horizontally or vertically for installation in duct, air shaft 
or its own outside wall unit. The powerful, totally enclosed, 








SHEPLER 
WALL FAN 


A 10" deluxe fan fea- 
turing automatic bead 
chain control and the 
attractive Invisi-Grille 
front. Equipped with 
Redmond 1/70 H.P. 
motor, it is available 
in No. 10-C chro- 
mium (illustrated ), 
or No. 10 white 





Tutroducing—A COMPLETELY NEW, IMPROVED 


8‘ AUTOMATIC FAN FOR SMALL ROOMS 


® Designed specifically for bathrooms, kitchenettes, 
powder rooms, etc.! 


@ For either ceiling, wall or cabinet installation! 
@ Lowest price fan of this type on the market today! 


Approved by Underwriters’ Laboratories 











self-aligning fan motor and patented 8” Torrington pro- 
peller assure years of quiet, trouble-free operation. The 
motor-blade assembly plugs in and is attached to the 
polished die-cast aluminum grille to simplify cleaning. The 
No. 1 model has a rating of over 500 C.F.M. (free air 
delivery). 


This type fan is also ayailable in the standard No. 81 model 
with 10” blades and has a a of 650 C.F.M. (free air 
delivery). Both sizes feature double automatic shutters and 
weathertight seal to prevent back drafts and sweating. 





SHEPLER 
SWITCH and 
SPEED CONTROL 


The Model ‘‘S’’ 
makes it possible 
to remotely operate 
and control any fan. 
It has an “off” posi- 
tion and permits 
fan speed regulat- 
ion to “low’’,“‘med- 
ium” and “high”. 

















BE me grille. Wall opening 
; required: 114%"" x 
11%". Rating: 650 

C.F.M. (free air delivery). For any 
f wall thickness. 





NO. 9 No. 1100 
AUTOMATIC ee 
WALL FAN er 


This deluxe 10" fan, 
with chrome Invisi-. ~- 
Grille, features com- 
pletely automatic op- 
eration and is adjust- 
able for any wall 
thickness. In addi- 
tion to the regular 
fan motor, a worm 
gear motor operates 
the insulated and 
weather-stripped out- 
side door. Both motors are remotely controlled by 
Shepler Model “S” or regular wall switch positioned 
for user’s convenience. Rating: 650 C.F.M. (free 
air delivery ). 








lain enamel. 


EVERYBODY PROFITS WITH SHEPLER 

















DOOR OPERATED FAN 


e* This adjustable 10" fan is of rugged steel 

1 construction, finished in white Durenamel. 
Built-in switch controlled by opening and 
closing of door. Available in two models— 
No. 4-A adjustable sleeve and No. 4 with 
separate outer louver. Rating 650 C.F.M. 
(free air delivery ). 





Be ae a 








RADIA ELECTRIC 
WALL INSERT HEATERS 


Equipped with the efficient Globar 
Heating Element, these heaters pro- 
vide safe, clean, auxiliary heat for as 
low as 1¢ per hour. Available in sizes 
and capacities up to 3000 watts to 
suit every requirement; finish is either 
chrome, or white or colored porce- 


DUCT, FLUE, 
_ CHIMNEY FANS 


These fans or Fe in- 
f stalled in cabinets 

ducts or flues or vented 
into unused space 
above ceiling. Avail- 
: able in both 8" and 
10" sizes and two models—with or without 
shutters. Automatic operation by wall switch. 
Polished aluminum grille. Rating: 650 C.F.M. 
(free air delivery ). 


“PREFERRED” PRODUCTS 








© Radia Electric Wall and Portable Heaters ¢ 8’’ and 10” Wall, Ceiling, Chimney and Automatic Fans © Automatic Wall 
and Ceiling Shutters ¢ Fireplace Logs—Electric (with or without heat) and Gas-Electric Combination © Medicine Cabinets 


Write Dept. E-5 for complete details. 


SHEPLER 


1312-14 SHEFFIELD STREET 


‘di chiki ( MOONY 
: 8 


. PITTSBURGH 12, PA. 
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Thread 2° pipe in 22 — " 


with TOLEDO 


POWER PIPE MACHINES! 





@ You can save up to 80 % on pipe thread- 
ing time—by using a portable TOLEDO 
No. 999 Power Pipe Machine instead of 
hand methods! This saves labor... 
reduces costs! 

The Super Model threads 2” pipe in 
22 seconds...or 30 seconds with 
Standard Model. Cuts off 2” pipe in 10 
seconds. Combines speed, production, 
strength, compactness, portability, de- 
pendability and low cost! Ask your 
distributor for complete details and 
price. Write for new catalog. The 
Toledo Pipe Threading Machine Co., 
Toledo, Ohio. New York Office: 165 
Broadway, Room 1310. 


RELY ON THE LEADER» 


TOLEDO 


FOR PRECISION PIPE TOOLS 














CONTROLS... entirely within for- REAMING ... with 12 tooth cone THREADING... speedy, accurate. CUTTING . . . especially fast with 
ward and reversing switch. Speed type fluted reamer mounted on Thread gauge shows length of 4 cutting knives. Perfect square 
adjusted automatically. arm on‘cutter head. thread being cut. end cuts. No burred edges. 
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SATISFACTION 
PERMANENCE 

































PORCELAIN RECEPTACLES 


Arrow outlet box receptacles are designed and built to give long, trouble-free service. 
Because they're porcelain, they're impervious to normal lamp heat, they afford 
excellent insulation and they’re easy to keep clean and attractive. The built-in 
mechanism is sturdy and simple — makes wiring and installation quick and easy. Each 
Arrow porcelain receptacle is listed as Standard by Underwriters’ Laboratories, Inc. 


PORCELAIN 
PULL RECEPTACLE 
WITH CONVENIENCE OUTLET 


is a durable, attractive unit with built-in outlet 
and shadeholder groove. It’s available in 2 
models: for 3%’ and for 4” outlet boxes. In 
3 styles: with 7” chain, with chain and 3’ cord 
and with chain and insulator. 


Lampholder .................. 250 Watts, 250 Volts K< 
nee 15A., 125V. or 10A., 250V. 


OUTLET BOX RECEPTACLE 


The basic, porcelain receptacle is available 

with 344” metal cover, or in weatherproof style 

with wire leads. Complete with cover, these 
AL 


receptacles may be had for 3%” or 4” outlet 
boxes. 


PE wiioneeiiieated 660 Watts, 250 Volts 


PORCELAIN 
PULL RECEPTACLE 


2-piece style, with shadeholder ring. It’s avail- 
able in 2 models: for 3%” and 4” outlet boxes. 
Three styles are available: with chain and 3’ 
cord, with 7” chain and insulator or with 7” 
chain. Mounting screw holes are large for 
speed and ease of installation. 


co Re 250 Watts, 250 Volts 


cece HEY ree “an 

















CALL YOUR NEARBY Write today for catalog data sheets on 
ELECTRICAL JOBBER these and other Arrow Wiring Devices. 


FOR PROMPT Address: 1707 LAUREL STREET 
y SERVICE — Be HARTFORD 6, CONN. 





WIRING ~ Mi takesi3>, 
oy a ALe 3 ' ELECTRIC DIVISION SWITCHES 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY 
HARTFORD, CONNECTICUT 
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No need for an independ- 
ently metered lighting 
system. Acme Electric Air 
Cooled Transformers con- 
nected to the power cir- 
cuit provide lighting and 
appliance circuits at every 
location where they may 
be needed. Acme Air 
Cooled Transformers are 
All-Steel construction, no 
useless weight; designed 
for low temperature rise 
operation (only 55° C). 
1/10 KVA to 50 KVA with 
primaries up to 600 volts. 
1% KVA to 25 KVA with 
2400 volt primary. Bulle- 
tin AC160 gives complete 
details. 


ACME ELECTRIC CORP. 


367 Water St. Cuba, N. Y. 


Aeme <i> Fleetric 
NS TS a ee 
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Main Contact 
Lood Contoct Roller 


Arcing Tips Molded Bose 









Non-Carbonizing 
Borrier 
Pressure 
Contact Spring 
Separator Shuttle Enclosure 
for Movable Contacts 





Line Contact 









© SHUTTLE DETAILS—The enclosed shuttle 
contains the U-shaped spring which keeps the auxili- 
ary contacts and main contact roller under pressure 
in “on” position. The main contact roller is a heavily 
electro silver-plated round copper rod which presents 
@ new contact surface at each operation. 











A Time-Tested Switch that’s... 
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Komklomp Lever 
(Closed) 














Lever Stops 


Fuse 


Line Pressure Contoct 
(on Fuse Blode or Ferrvle) 


Pressure Screw 


Molded 
Bose 
® Komklomp 
Fuse Holder 
One-Piece = 
No Joints 
One-Piece 
Construction 
@ Pressure Type 
(Solderless) 
Connector 


Pressure 
Applied 


3 eee FUSEHOLDER — For both 
ferrule and knife blade type fuse terminals, the 
@ Kamklamp fuseholder has pressure type contacts to 
reduce heating, and eliminates the need for auxiliary 
means of obtaining pressure between fuse terminals 
and the fuseholder. - 


SHUTTLE MOVEMENT, the still-new but time-tested feature found only in @@ Shutlbrak Switches, 


continues to provide safer, sounder switching for industry. 


@ Shutlbrak Switches embody the latest in design and construction... with such features as a 
barrier between the line and load contacts that resists arcing at all times... quick make and break 
connections...and heavily silver-plated copper contacts which actually improve with use. 


It’s an ideal switch for motor control, for service entrance, for any industrial job that de- 
mands safe and dependable switching. And, of course, it is approved by Underwriters’ Laboratories. 


Write for Bulletin No. 501 or see your nearest ( Represent- 
ett} ative (he’s listed in Sweet’s). 


rank ©Cdam Glectric Co. 


ST. LOUIS 13, MISSOURI 


Mahers of BUSDUCT © PANELBOARDS © SWITCHBOARDS © SERVICE 
EQUIPMENT © SAFETY SWITCHES © LOAD CENTERS © QUIKHETER 

























































one source lighting line 


HORAK OS 
















Kayline stays at the head of its class 
with the latest and finest in schoolroom 
lighting . . . the Kayline Schoolite. Kay- 
line’s new Schoolite fixture achieves the 
amazing light output efficiency of 86.5%! 
And this without the strong light-dark 
contrasts of ordinary fixtures. 

Maintenance is easy through hinged 
louvres and side panels. The Schoolite is 
all metal! No glass panels to be broken 
by schoolroom rough house. 

In short, the Schoolite is designed to 
be the best possible schoolroom fixture 
... and it is! 

Write for Kaylirie’s Schoolite catalogue 
supplement today. Other Kayline cata. 
logues cover commercial, industrial, and 
residential lighting. Send for one or all 
of them today. Remember, Kayline is the 
“one source” lighting line. 


For over 55 years 


THE KAYLINE COMPANY 
2480 EAST 22nd STREET 
CLEVELAND 15, OHIO 
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Don’t say ‘PLIERS’, 
say CHANNELLOCK! 


The Channellock 
pliers with our exclusive 
tongue and groove joint give more 
features. Greater Strength — Longer 
Wearing — Closely Spaced Adjust- 
ments — Self Cleaning — Visible Ad- 
justments — No Wear on doint Bolt. 








Use Channellock 
for your repair needs— 
electrical, plumbing, ignition, battery, 
automotive, and aviation work. 

Only these pliers incorporate the 
exclusive Channellock tongue and 
groove joint. 





There is a line of 
standard pattern 
pliers, too, with 
Channellock 
quality construc- 
tion ... including 
diagonal cutters, 
needle-nose 
pliers, linemen’s 
and electricians’ 
pliers, battery and 
standard slip- 
joint pliers. 
Choose the pliers 
that fit your 
needs . . . Choose 
Channellock. 


CHAMPION DEARMENT TOOL CO. 
MEADVILLE «+ PA. 
Send for FREE CATALOG, A-4 











Only 


Champion DeArment makes 


Coed 











































What “GLAZON” is: 


“Glazon” is a tougher, more flexible, longer-lasting braid that combines the 
























desirable properties of an inorganic sybstance derived from glass with those pc # aes © ai } 
of special saturants to achieve a new high in safety and durability under the guess * aoe’ et ek - A | 
most adverse conditions. This new protective covering gives: 4 pumne® o om, os © i 
Ler ces Yo, one \ ‘a 
, ke sk ye ‘ 
“90h fo "OL ay SH Po 18 i 
) LONGER LIFE. Conductors and insulation are doubly protected by a stronger, tougher, snKe ah ¥ git’ ends 
more impervious and more durable covering than heretofore possible. 5 ot 2804, shor? Pe 1a 
y Kins", oro” awe if 
SMALLER DIAMETER. Braid, although stronger, is considerably thinner. Strands lie yo é pitt ove? | 
flatter, clasp insulation tighter, absorb less saturant—reducing diameter. oero™ qty a i 
Q | we ad net yn i 
GREATER FLEXIBILITY. Less bulk and greater elasticity of the braid increase flexibility. Vv Weg ATER Nis ahs po* | | 
vn Ke a | 
SMOOTHER SURFACE. Uniformity of fiber and tighter lays eliminate the uneven surface ame gel _xet ~~ job 
common to many braided coverings. po** “4 - ye ~~ 6 
sts ° ni" 
GREATER RESISTANCE to the destructive elements of man and nature: water, heat, oil, etl ste? : 4 wir0r9 gua 
acid, corrosive fumes, fungus, rodents, sunlight, freezing, rotting. At sf on NO gaed 
. git? . * 
IMPROVED FISHABILITY. “Glazon” covered wire can be snaked through longer con- {code sod © nw 
duits, around sharper bends, easier, quicker, than any other type. we WP 


If It’s ““GLAZON” It’s Made by TRIANGLE ... | | 
If It’s Made by TRIANGLE It MUST Be Right! 


For full details, contact your nearest Triangle Jobber, or write | 












ee 


1} 

i] 

f Sverre , BUILDING WIRE © BARE WIRE © ARMORED CABLE © "GLAZON” TRIEX NON- | 
QUE rersys METALLIC SHEATHED CABLE © SERVICE ENTRANCE, SERVICE DROP, VARNISHED 
y CAMBRIC BRAIDED OR LEADED, TRIOPRENE TRENCH, POWER AND PARKWAY CABLES f 

IT MUST BE RIGHT - picid conDuIT © ELECTRIC METALLIC THIN WALL CONDUIT © FLEXIBLE STEEL CONDUIT 


1908 Jersey Avenue * New Brunswick, N. J. 
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’ San daw fied 
EXACT FITTING 


you need — 





























é Fy 


e CONNECTORS 


ao Ni ON 
w ° a ralog | . 





Bene 


The conductor fittings shown 
here can only suggest the wide 
variety. You'll find practically every 
good type, in a complete range of sizes. 








New connectors are constantly being 
added - - so when you need a special 
fitting for an unusual service, tell us about 
it. Most likely we have exactly what 
you want. 


Better design is a Penn-Union feature 
that you'll appreciate. For example, note 
the large gripping surfaces for wrenches, 
on the service connector shown in the 
upper left corner. When you use any 
Penn-Union fitting, you are sure that 
it is dependable - - mechanically and 
electrically. 


Preferred by Leading Users, who have 
<a, “wh, found that the ‘Penn-Union” mark ona 
pe connector is their best guarantee of 










_ROUNDING CONNECTOp, 


unfailing service. 


yM ANY MORE —~_ Sold by Leading Wholesalers 


PENN-UNION ELECTRIC CORP. 
ERIE, PA. 


Canada: Dominion Cutout Company, Ltd., 
250 Richmond St. West, Toronto 
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DISTRIBUTOR SALESMAN 





da 
Ghee. * U.S. SALESMAN 
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THEY GOT IT HERE ON TIME! THEY KNOW THEIR WIRE... 
they’re experts!”’ 


Work crews don’t stand idle when this pair is on Electrical Distributor or the U. S. Rubber 
the job. Orders are quickly delivered. Salesman. : 

Prompt delivery is partly the result of having They will also help you coordinate the specifi- 
items stocked close to you. Mainly, however, cations of architects and engineers, provide engi- 
getting you the right product at the right time neering and other specialized help relating to 
stems from the teamwork of the U.S. Rubber products and their applications. For this pair 


salesman and the U.S. Distributor’s salesman. know their wire .. . they’re experts. 
Together, they make a pair that saves you time, Write today: Electrical Wire and Cable 
money and worry. Department, United States Rubber Company, 


If you run into a supply emergency, or have a Rockefeller Center, New York 20, N. Y. You'll 
tough time finding a hard-to-get item, call your save yourself money. 











S. ELECTRICAL WIRES AND CABLES FOR EVERY PURPOSE 





U. 

















The electrical distributor performs 
an indispensable function in dis- 
tributing electrical products. He keeps in- 
ventories, provides billing, credit and other services— 
each of which reduces the cost of the electrical product 
to the contractor. 






UNITED STATES 
RUBBER COMPANY 
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SPECIFY 


Userut 
Licut 


To 


InpustRY 


Industry Prefers MULTI Reflect- 
ors Because They Are Sturdy 
and Are Designed for Low Cost 
Maintenance. 


REFLECTORS 








LISTED BY UNDERWRITERS’ LABS. 



































The KNOPP 


Voltage Tester 
with the 


= | PROD-MOUNT 
1. Multi RLM socket reflectors. One —_ 4 
piece steel reflector th hly fin- 
place teal rflcor thoroughly fo Saves Time, 


door or outdoor use. Standard two | IS Reliable ; 


piece socket weatherproof assembled 
For Safety and 


on stem independent of reflector 
Ease of Use, One of 


allows for easy wiring. 
Available in sizes from 60 to 1500 

the Prods Mounts 
in the Housing! 



























watts. Standard Dome (illustrated). 
Flat cone, Deep bowl, Shallow Bow] 
45° angle. 

Specify Multi THREDLOK line where 
interchangeability of reflectors is re- 
quired. Available for pendent and 
outlet box mounting in the above 
sizes and shapes. 











2. Multi dust and weatherproof fixtures. 
Cast aluminum hoods thoroughly 
vapor-tight. Without or with reflect- 
ors, thoroughly resistant to moisture, 
grime and fumes by thorough porce- 
lain enamel finish on heavy gauge 
steel. 

109 watt to 500 watt (Illustrated) 
with shallow bowl and angle reflect- 
ors. 





3. Multi all purpose open floodlight. 
Maximum flexibility of light direc- 
tion with adjustment methods that 
are positive. Malleable mounting 
fittings thoroughly rustproofed meet 
all mounting requirements, heavy 
gauge steel. Porcelain enamel fin- 
ish. Available in 500 and 1500 watt 
sizes. 


4, Multi high bay reflector in alzaked 
aluminum or porcelain enamel. In 
wide beam or narrow beam. Also 
with dust tight heat resisting lens. 


| 5 Safety Features . . . Many Uses 


Say “Goodbye to risky, time-wasting fuss in 
testing” with the 5 main safety features in the 
| Knopp Voltage Tester: (1) exclusive Prod- 
Mounting Socket in housing making this tester 
easier, faster, and safer to use and ending 
time-wasting “‘three-handed”’ testing; (2) pro- 
tection through DUAL indication of voltage by 
solenoid and neon lamp working independently: 
(3) positive scale reading: (4) signal by hum 2 
and vibration; and (5) thorough insulation 
—< iamieed even to the sharp point of each 
prod. 

Well built and shock-proof in a LAMINATED | 
bakelite housing, the Knopp Voltage Tester tells . 
| immediately and simply if circuit is open or 
| closed; magnitude of voltage between 110 and 


Send for our complete catalog 
which also describes our shade- 
holder reflectors, fuse cutouts 








d cli 600; a-c or d-c, pure or rectified; 25 or 60 cycles 
er eases ng 4 | —for testing old and new circuits, fuses, locat- 
Address Dept. R ing grounds, etc. 


Get the widely-used and reliable Knopp 
Voltage Tester with the Prod-Mount, and other 


MULTI ELECTRICAL MFG. COMPANY  aalety seaieren, Sexes some Cesbec. 2 wee Se 
4223 West Lake St. Chicago 24 || ELECTRICAL FACILITIES INC. 


| 4232 HOLDEN ST. OAKLAND 8, CALIF. 
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> Trumbull 
_DHNgs you 


two new 

low-cost lighting 
panelboards with 
unique 6-circuit 


section design 

















Ease of installation and maintenance and safe, 
uninterrupted control are provided by: 


UNIQUE 6-CIRCUIT SECTION — All parts firm- 
ly attached. No loose straps. Ample room for 
tamper-proof fuses. 


EASY TO INSTALL— Box, panel, and front are 
unit-packaged. Panelboard fits standard stud 
walls without projection. All terminals acces- 
sible. Spacious wiring gutters. Adequate 
knock-outs. 


EASY OPERATION— Quick-make, quick-break 
tumbler switches with large operating han- 

























BEER ER. 





a aun 


A hot-molded phenolic section containing six complete circuits 
with features used generally only on higher-priced panelboards is 
the news in two new panelboards for large and small installations 
introduced on Trumbull’s 1949 Train of Electrical Progress. 


dles, spring-loaded. Full-floating, positive 
pressure contacts. 


OTHER FEATURES—Silver finish throughout. 
Circuit lock-off device available. 

Fully tested and approved by Underwriters’ 
Laboratories, Inc. 

Specify NTPR for group and branch circuit 
control in industrial and commercial appli- 
cations; NTPS for stores, garages, residences. 

For more information, write for circular 
TEC 4, THE TRUMBULL ELECTRIC MANUFAC- 
TURING COMPANY, Plainville, Conn. 


Men Who Observe the Best Electrical Practice Make lta Practice to Use 





TRUMBULL (T) ELECTRIC 
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FINE UNITS 


PRICES! 
SILV-A-KING’S 


popular Industrial Fluorescent 
Units are now available in a 
wide price range — there’s one 
to fit every purse and every 
purpo 


\ SPECIFICATION 


RLM approved with G. E. 
Turret Lampholders. Width 13%”, 
| length 52”. Available with either open or closed- 
end reflector. Lifetime porcelain enamel. 
List Price $33.15 



















a full size 13%" W x 52" L 
open-end unit. It offers many of 
the famous Silv-A-King features found in the 
“ Specification’ line. 

List Price $22.40 


a brand new unit designed 
to sell at the very lowest price for a 


quality unit. Open-end reflector, 11° W x 48” L. 
List Price $18.25 


*Units illustrated and prices quoted are based on 
2—40 W lamp units with a lifetime porcel 1 
reflector. Also available in synthetic baked enamel! at 
slightly lower prices. 





Now there’s no need to lose any business 
on Industrial Fluorescent installations. The 
highest quality . . . modern design... 
patented features — all at prices your 
customers will be glad to pay — are in- 
cluded in the Silv-A-King line. Write for 
catalog and complete specifications. 




















BRIGHT LIGHT REFLECTOR CO. 


INCORPORATED 





SILVAKING 
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D OUB L E 


is the reason why more 
and more time switch 
buyers are specifying 








INTER-MAaric 





Dependable PRODUCT! 
Dependable MANUFACTURER! 


Specifications 


@ 35 ampere, 120 volt switch 


@ Self-starting, synchronous tim- 
ing motor 





@ Manual control 
@ Automatic reset 


@ Sturdy terminal block, 
terminal screws 


large 


@ Combination %”" and 34” 
knockouts in back, bottom and 
each side 


@ Drawn steel case with spring 
hasp to keep door closed 


@ Entire mechanism removed by 
loosening one screw 


@ Fully guaranteed and Under- 
writers’ Approved 
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Write for 
cemplete details 


re on 
wee 


Washington. Bivd., 
cues 2, em. 


INTER-MA Ms 


TIME SWITCH 
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With hospitals still so short of doctors, many of them would like to 
be in two places at once. We can’t quite manage that but Faraday 
communications consultants can help you with efficient communi- 
cations to let doctors know where they’re needed and when. 
With us, every hospital signal problem is treated as an individual 
problem. Our -years of successful experience are at your service, 
with equipment designed to meet every requirement. 

At present more than 5,000 Hospitals, Hotels, Schools, Industrial 
Plants, Apartment Buildings, Department Stores, Office and Public 
Buildings are using Faraday installations. If you'd like to inspect 
one near you write or call one of our representatives or district 
offices listed below. 


HOUSE OF SIGNAL SERVICE...ESTABLISHED 1875 


There’s NO obligation in asking FARADAY 
Communications consultants for signal service 








ee a 




















a 


SIGNAL AND 
co 
SYSTEMS FoR T1,UNICATION 


HOSPITAL 


© Fire Alarm Systems 


° 
Nurses Call Systems i 


a 
Doctors Paging Systems 
® Doctors In-and- | 


‘ Out 
Register Systems Staff 


e Phonocall Systems 


° 
Emergency Alarm Systems EE 








Saenit Fay CLIGLG LOLG | 
LD ADRIAN, MICHIGAN i 


FOUR GREAT NAMES—SPERTI...FARADAY... STANLEY & PATTERSON... HOLTZER-CABOT 
Other Products: Commercial Ultra-Violet, Sun Lamps, Plugmaster Electric Cord Sets 


New York * Philadelphia-* St. Louis « San Francisco ¢ Salt Lake City * Seattle * Washington * Detroit + Cleveland « Pittsburgh « Minneapolis s 


REPRESENTATIVES AND DISTRICT OFFICES: Atlanta © Boston * Chicago « Dallas * Denver » Des Moines * Kansas City * Los Angeles | 
New Orleans » Houston * Phoenix + Milwaukee * Rochester * Buffalo * Syracuse * Albany * Birmingham + Richmond « St. Petersburg | 
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—_—_ Rated capacity 54" bolt size 


Not eleven tools to do eleven jobs—but eleven tools in one—a real 
multi-purpose tool—an engineering marvel made possible by the 
amazing power produced by thousands of rotary impacts. 


There is no kick or twist even on the toughest jobs—motor burn- 
outs are eliminated because the motor continues to run smoothly 
even if you stall the spindle completely—and you will save time 
and money on all operations—nut running as much as 90%. 


An I-R Impactool pays for itself in 30 days with normal use. 


Ask your Ingersoll-Rand distributor for a demonstration, 


Ingersoll -Rand 


11 Broadway, New York 4, N. Y 
ORIGINATOR OF IMPACTOOLS—air and electric 


KIT No. 1~IMPACTOOL, with standard equipment, 
plus a complete assortment of attachments 

in a Handy De Luxe Case 

110 V or 220 V, AC or DC models available 





420-18 

















AykKon 


LABOR SAVING TOOLS 


HYKON 
GANG 
REELS 


Gang reels are 
indispensable in 
pulling many 
wires on the 
job. Wire is 
Pulled easily, 
free from kinks 
and tangles. 
The reels need 
no attention as 
wire can be 
pulled from top 
or bottom, or 
from any angle 
without upset- 
ting. Reels work 
independently 
and all have an 
adjustable 
brake. All Hy- 
Kon Reels are 
quickly loaded 
by removing the 
outer disc and 
dropping on a 
full coil of wire. 
Also available 
in six units. 














HYKON DOUBLE 
UNIT REEL 


The double reels 
are easily carried 
about by one man. 
They are very han- 
dy for any wire 
pulling job. Aill 
HyKon Reels are 
adjustable for vari- 
ous size coils. 



















HYKON 
KNOCKOUT 
TRIMMER 


Starting with at 
least a half inch 
knockout, this tool 
will enlarge the 
hole to any size 
or shape by nib- 
bling a bite from 

: the edge of the 
hole. A few quick bites and the knockout 
is enlarged exactly as you want it. Can 
be carried in your tool box. No extra 
punches are needed. 


HYKON 
BORING DEVICE 


The HyKon is a high 
speed strap operated 
Boring Machine, used 
and endorsed by electri- 
cians for over 35 years. 
Holes are bored level 
permitting wire to be 
pulled through for 100 ft. 
Standard is adjustable 
from 4l2 ft. to 1314 ft. 
Has a self cen- 
tering chuck 
for any stan- 
dard square 
shank bit. Four 
pulls on the 
strap drive the 
bit through the 
toughest joist. 
Fully guaran- 
teed to stand 
up under the 
hardest use. 


SEND FOR LITERATURE 


HYKON MFG. CO. 


ALLIANCE, OHIO 
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Notice how the one- 
piece louver body 
swings open... from 
either side. Simplifies 
servicing. 





OTHER SKILLED LIGHTING 


There’s a Wheeler Incandescent 
or Fluorescent Fixture to meet 
every industrial requirement. 


*Reg. U. S. Pat. Off. 


commercial ~ 


turret * 
line 





Handy G. E. Turret* 
Lampholders provide 
spring tension that 
holds lamps securely. 
Lamps easily installed 
or removed without 
danger of breaking 
sockets. 
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The extra value available in Wheeler “Skilled 
Lighting” shows up in the built-in beauty of 
Commercial Turret Line Fixtures. Next to good 
lighting comes good looks ... and the longer they 
last, the sounder the investment for schools, 
hospitals, stores, office and public buildings. 
Wheeler Commercial Turret Line Fixtures are 
designed to maintain acceptable low brightnesses 
at all normal viewing angles. Luminous glass 
side panels diffuse light in the line of vision. 


These fixtures are designed for use with two 
40-watt lamps, 31/2” spaced, unique demountable 
turret-type lampholders and detachable pivoted 
body construction. Lamp sockets slide back and 


forth on integrally formed channel tracks for 
easy installation and maintenance... then 
clamp in place. Fixtures are available for either 
surface-ceiling mounting or pendant stem 
suspension. Write for complete details. 

Wheeler Reflector Company, 275 Congress St., 
Boston 10, Massachusetts. 


Distributed exclusively through electrical wholesalers 
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PUSH —it’s ON! 





Individual single-pole units .. 


. easier to add, 


remove or interchange than multiple units 


featuring... 


PUSH-BUTTON CONTROL and 
AUTOMATIC PROTECTION for 
ELECTRIC CIRCUITS 


ow BULLDoG’s revolutionary, 
N new Pushmatic gives you posi- 
tive finger-tip control and automatic 
protection against overload and short 
circuits! 

A push of the finger makes or 
breaks the circuit. There’s no reset- 
ting manually when the circuit is 
broken by short or overload. Just 
PUSH—and service is restored. 

Pushmatic is compact, sturdy, 
simple . . . the most versatile and 
flexible unit available today. It will 
meet every new or changing load 
condition. 

And Pushmatics are easy to install. 


There are no complicated group 
mountings . . . individual single-pole 
units make additions and changes a 
simple matter. 

There are four types of Pushmatics: 
THERMAL ONLY, THERMAL 
MAGNETIC, or either of these types 
with AMBIENT COMPENSATING 
FEATURES. All are identical in size 
and contour, in ratings of 15, 20, 30, 
40 and 50 amperes, 120 V., 1 pole, or 
120-240 V., 2 poles, AC. All are in- 
terchangeable for rating and type. 


Find out about Pushmatic’s out- 


.standing features before you specify 


or buy any circuit breaker. 


(%) ButtDoc 


HEADQUARTERS FOR ELECTRICAL DISTRIBUTION 


BULLDOG ELECTRIC PRODUCTS CO. 
Detroit 32, Michigan 


Please send me your Pushmatic Bulletin #493 giving 
full information and prices on your Pushmatic ELECTRI- 
‘CENTERS. 


‘Name 





Company 





Street Address 





City and State 





DON’T BUY UNTIL YOU 


; 


i dichat eso san eam cnet eocmemeneane 


Check these 
NEW Features 


Positive protection against overloads and 
short circuits 
Push “ON” and “OFF” for normal man- 
ual switching. Push “ON” after automatic 
tripping—no so-called reset position. 
Trip-free of the handle 

@ All types and ratings interchangeable, 
quickly, easily 
Permanent calibration by amperes in one 
precision-formed part 


HAVE SEEN 


THE LATEST AND 





Beautifully styled—Functionally p 


BullDog Electri-Cente 
with 


Aush mati 


NEW, BEAUTIFULLY STYLED LINE 0} 
PROTECTIVE CONTROL CENTERS 


T= sensational, new ELECT 
CENTERS, featuring Pushmai 
provide electrical control centers t 
are the last word in efficiency 3 
protection. 

They are attractive, compact, sim 

. easy to wire. There’s plenty 
gutter room even in the smallé 
cabinets. 


With ELECTRI-CENTERS the 
are no fuses to buy, no complica 
operations or installation techniq 
to remember. You get versatility 4 
adaptability, ease of installation 4 
operation never before obtainable 
any panelboard. 

See the new ELECTRI-CENTE 
at first opportunity, or send in ! 
coupon today for Pushmatic Bullet 
#493. This descriptive bulletin, libé 
ally illustrated, contains compl4 
information and prices on Bull 
ELECTRI-CENTERS and the ne 
Pushmatics. 


BULLDOG ELECTRIC PRODUCTS COMPA 


Detroit 32, Michigan—Field offices in all principal 
In Canada, BullDog Electric Products of Canada, Ltd., 1 


FINEST 











Just off the press 
YOUR 80-PAGE MANUAL 


Tue most complete manual on 
electrical connectors and accessories. 
Color photographs, charts, data, 
technical, engineering and other 
valuable information. 


WRITE ON YOUR LETTERHEAD TODAY FOR COPY 


COPPER TUBE 
& PRODUCTS, INc. 
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nisTRIUTION TRANSFORMERS 


20) 8 = 
MOUNTED 


gw” 


a 


WALL 
MOUNTED 


LIGHTER | SMALLER! 


MARCUS SCORES AGAIN IN THE 
FIELD OF AIR COOLED TRANSFORMERS 


AIR-COOLED TRANSFORMERS 
1 to 2,000 KVA up to 
15,000 Volts to meet 
Individual Requirements 

DISTRIBUTION 
GENERAL PURPOSE 
PHASE CHANGING 
ELECTRIC FURNACE 
RECTIFIER 
WELDING 

MOTOR STARTING 


Representatives in Principal Cities 


MARCUS TRANSFORMERS 
CONFORM TO THE STANDARDS 
OF N.E.M.A. AND A.1.E.E. 


From a Pioneer in the field comes a new distribution trans- 
former—AIR COOLED, DRY TYPE. No hazardous oil or 
toxic liquids to fuss or bother with. The use of superior 
class B and C heatproof insulation such as fibre-glass, 
mica, porcelain, new Johns-Manville Quinterra and similar 
inorganic material results in a transformer that can with- 
stand the overloads that normally would damage an 
ordinary class A (cotton and paper) insulated oil filled 
unit. The entire transformer element is seal protected 
against oil, acids, moisture, etc., and is housed in a sturdy, 
scientifically ventilated, weatherproof case which conforms 
with all applicable EEI-NEMA construction standards. This 
extremely versatile transformer can be used outdoors, 
pole or platform mounted or indoors at the load center, 
mounted wherever convenient with no expensive fireproof 


vault required. 


Currently available in sizes to 100 KVA, voltages to 5000 V. 


COMPETITIVE PRICES * GOOD DELIVERIES 
WRITE FOR BULLETIN #49-ACO 


MARCUS 


TRANSFORMER CO. 


INC. 
34 MONTGOMERY STREET 
HILLSIDE 5, NEW JERSEY J 


PIONEERS IN THE FIELD OF AIR-COOLED TRANSFORMERS 
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CW SAFETY 


RECEPTACLE 
MAKES CONTACT ONLY 
WHEN STANDARD 
CAP IS INSERTED 


The *SAFETY-PLUS Receptacle 
a 


Actual tests prove it to 
be Safest Receptacle 
ever designed 


@ Makes contact ONLY when 
standard cap is inserted 


@® Conventional operation .. . 
double contact springs 


@ Back or side wired—shallower 
for more wire room 


@ Takes polarized or standard 


Standard plug (1) 
operates rollers (2), 
moves silver plated 
shunts (3) against 
contacts (4), complet- 
ing circuit, 


Left blade completes 
circuit for right 
blade and vice versa, 
Preventing foreign 
objects from com- 
pleting circuit, 
Featuring an entirely new prin- 
ciple, the Hubbell SP-49 Recep- 
tacle was designed to reduce the 
possibility of accidental shock 
and burn, makes contact ONLY 
when standard caps are inserted! 
Pins, wires or other foreign ob- 
jects cannot energize the unit! 
The SP-49 provides easier wir- 
ing, more wire room, back wir- 
ing, washer ears, silver plated 
contact springs, interlocking 
bridge and takes standard caps. 


For descriptive 
literature write 


HARVEY HUBBELL, INC. 


Dept. E-l Bridgeport I, Conn. 
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ARE YOU SECURING aie sh : bol OF 








Quick Comparison Chart of Typical Savings with Per- 
formite Type RH Building Wire for Five Common Cir- 
cuit Amperages Where Voltage Drop Is Not Excessive. 


I. advantages you gain from Hazard Performite Build- 
ing Wire, Type RH, are simply the logical results of using 
better insulation which permits a lighter-weight, smaller- 































































APPROX. | 
diameter wire for a desired circuit amperage. ee ee ee 
’ ; Se : Type | SIZE AWG ©.D. | 1000 FT.| 3 CONDRS.| 1000 FT.« 
Performite Insulation, with its high heat-resistance, (20% 100 AMPERE CIRCUIT 
greater current carrying capacity than Code grade) means | R |1(110 Amps.) | .56” 364 1%” 
ee ” ve’ 
that smaller conductors, voltage drop permitting, carry ee coved HEA. ats 
, ; 200 AMPERE CIRCUIT 
the same load with greater safety. Thus, particularly on - 
; aig R | 250,000CM .84 962 | 2% 
#1 Awg wire and larger—you save initially on copper cost (215 Amps.) 
er » . ‘ . RH 3/0 .70” 663 2" $73.00 
and lower shipping weight... handling and installation (200 Amps.) 
are easier and therefore quicker with this lighter, more 285 AMPERE CIRCUIT 
compact wire... its smaller overall diameter permits | R | 500,000CM | 1.09” | 1815| 3” ~ 
P ee d fitti pow P b RH | 300,000CM 90” | 1139] 2%” | $149.00 
smaller, less costly conduit an ttings. ‘ the a saa kunens Caeun 
grade rubber used in compounding Performite Insulation [QR |yoo.000cm 11.27” | 2512 3%,” 
assures many extra years of safe service. ee {s00,000cm | 1.09" | ists | 3 $155.00 
: ; q f q - 400 AMPERE CIRCUIT 
If you’re not already taking advantage of Hazard Per- 30” | aera 
formite Type RH Building Wire, it will pay you to talk 1.20” | 2177 
to your Hazard representative before planning your next eines ore solr 90 
. ° ° oe from smaller condy 
installation. Hazard Insulated Wire Works, Division of handle and install wire. ep + 
The Okonite Company, Wilkes-Barre, Pennsylvania, Te ¢ ten ok 








7339 





se geeeeame  oeataguaneannnnagee ation ” 


insulated wires and cables for every electrical use 
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signals. 








Code call is made by a 
numerical code, sounding 


Signaling devices can be 
bells, chimes, horns, sound- 
ers, whistles and lamps. 
Promptly completes tele- 
phone connections with organization personnel 
away from their own telephones. 

Eliminates time waste of telephone operator and | 
other employees in “man-finding.” 

Enables employees without telephones to answer 
nearest telephone. 


Write for New Bulletin B4-3. 


CODE CALL 


FOR INSTANT 
COMMUNICATION 





FIRE ALARM SYSTEMS interior) 


Several of the Wheelock achievements 
which are singular contributions to prog- 
ress in interior fire alarm system manufac- 
ture are the engineering and development 
of the Alternating Current Fire Alarm 
System . . . the Solenoid Underdome Bell 
... the patented Automatic Master Code 
Fire Alarm System, and the patented 
March-Time Fire Alarm System (continu- 
ous ringing) with single stroke instead of 
vibrating bells or horns. 

Systems fully supervised including coding 
contacts which give immediate notification 
of trouble that may occur on circuits. 
Available in two gen- 
eral types: NON 
CODE, and CODED 
Systems, with many 
possible modifications. 


No. 3 
Catalog 


Non Code, Break Glass, upon request. 
(Hinged Hammer). 








Coded, Pull Lever showing 
completion of downward pull. 















¢@e@e¢e80 2 @ 6 @ 


and MANUFACTURING COMPANY 






154 WEST 14th ST. . 


NEW YORK 11, N. Y. 








LPHYVR 
Lie 
PORTABLE 
ELECTRIC Oo 







ZEPHYR 500 SERIES 
Ya-Inch Electric Drills 


| ne $29.65 
(With Jacobs Hex Chuck) 
ee Ue $34.65 


(With Jacobs Gear Chuck) 


ZEPHYR 1950 SERIES 
VY4-Inch Electric Drills 


No. 1950-G.....2.2+6- $19.95 
(With Jacobs Gear Chuck) 
Mo: 195044). os5és50% $17.95 
(With Jacobs Hand-Tite Chuck) 


EVERY WAY... 
IN A CLASS BY THEMSELVES 


These drills are the latest in proved, stream- 
line design. In its capacity range, each 
represents a big advancement in the com- 
bination of high power, quality and refine- 
ment in construction, and long-life perform- 
ance. Due to the shape, size, and light 
weight, each offers a new handling ease 
and convenience that readily appeal to 
the user. They are your best bet for main- 
tenance, production, and utility drilling 
operations. 










See your supplier for 
complete information. 


* Write for new Booklet 
on Portable Power Jools. 









Fractional HP Motors « Electric Drills * Polishers 
Saws « Sanders ¢ Spin-A-Brush * Spraymaster 


259 W. 79th Street, Chicago 20, Ill. 
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POT HEADS CABLE SPLICING KITS 
JUNCTION BOXES CABLE SPLICING SLEEVES 
LUGS AND TERMINALS 


~~ SPLIT BOLT CONNECTORS 
JOINTING COMPOUNDS BUS SUPPORTS AND CLAMPS 


PROMPT DELIVERIES 


Complete catalog 
mailed upon request 











SALES AVAILABLE 
ENGINEERS THROUGH YOUR 
IN PRINCIPAL 14262 Birwod RUSGREEN MFG. CO. _ Detroit 4, Mich. ELECTRICAL 
CITIES WHOLESALER 
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For every purpose 


Y% to 1000 Ky-a. single phase. 
1 Kv-a. to 2000 Ky-a. 3-phase. 


To operate 115 volt lighting and portable equipment 
from 230/460 or 575 volt power circuits. . 

To operate special equipment from standard circuits. 

To change odd voltages to standard voltages, and phase changing. 





Y% Kv-a. Single Phase. 
460/230 to 115 volt. 





15 Kv-a. 3-phase. 
Wall mounting type. 


100 Kv-a. Single Phase. Showing connection 





compartment with 
solderless terminals. 


Alco Unit Sub-Stations 


For interior high voltage distribution systems with transformers at load centers. 
Sizes up to 2000 Ky-a. and up to 15,000 volts. 


With primary switchgear, secondary circuit breakers and metering, as required 
—all complete, factory assembled, stream lined, steel encased unit. 


Floor Mounting Type. 


Sales engineers in principal cities 


SORGEL ELECTRIC CO., 836 W. National Ave., Milwaukee 4, Wis. | 








Pioneers in the development and manufacturing of Air-Cooled transformers | 











SYVTRON 


DEPENDABLE 


ELECTRIC 
HAMMERS 









Will Prove Their 
MONEY and 
TIME SAVING 
ABILITY 





On Job After Job 


Drilling expansion bolt holes 
for panel mounting. 


Cutting and Chipping openings 
for conduit and duct work. 


Ruggedly constructed to pro- 
duce the 3600 powerful blows 
per minute that make short 
work of drilling, cutting and 
chipping concrete and 
masonry. 


Write for Illustrated Folder 


SYNTRON CO. 


690 Lexington Ave. Homer City, Penna. 
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i 

t 
Ceiling Crescent Jamps in 
each 4’ section. 


dier IV 
On- Ceiling 

ing four 40 

wa ‘lamps in eac 


Grena 
styles - 
flaorescen 
4’ section. 


In classroom, office, drafting room and store installations the Wakefield 
Grenadier has earned respect for 


I its ability to provide a highly efficient type of diffused lighting; 


2 design and construction features which make maintenance and part 
replacement simple and rapid, resulting in a “low cost of owning”; 


<B the quality and beauty of its construction throughout and particu- 
larly of the metal-framed plastic side panels and the soft metallic 
satin finish of all metal parts. 


To these superiorities must now be added the new benefits of parts simpli- 
fication noted above. Good news, we think, for all who stock, sell, specify 


and install the Wakefield Grenadier. 


Cakegicl Over ALL Lighting jj 


A BASIC CLASSROOM TOOL 
pee 


SS x. = =—_—_— 


THE GRENADIER 11 THE COMMODORE THE STAR 
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are BEST... 


Wagner 87% tin babbitt-lined bearings are best because they have: 
1. Extreme load-carrying capacity. 
2. Excellent anti-seizure properties. 


3. High resistance to corrosion by acids present in oils. 


Ue Wagner 
BEARING TOOL : 
Makes Replacement EASY! 


This time-saving tool helps you replace bear- 
ings the easy way. It removes the old bearing 
and perfectly aligns the new Wagner pre- 
cision-bored bearing in ove operation. No 
hammering on bearing...no reaming... 
no spoilage. 












These signs identify Wagner's Authorized 
Service Stations and Parts Distributors. 
They mean that genuine Wagner replace- 
ments are readily available. 









aut LLL TP 
} Wagner i 

Electric Motor 
Repair Parts 


Strvict 











6413 PLYMOUTH AVENUE 
ST. LOUIS 14, MO., U.S.A. 











ELECTRICAL EQUIPMENT AND AUTOMOTIVE BRAKE PRODUCTS 





10 
WiREMOLD 


SURFACE RACEWAY 


SYSTEMS 


ess meet the 
wiring needs 
of every job. 
No. 200 


For branch circuits . . . exten- 
sion from existing outlets . . . 
or to provide switches or 
additional outlets. 



























No. 500 

For branch circuits. . exten- 
sion from existing outlets . . . 
or to provide switches or 
additional outlets. 


No. 700 


For branch circuits . . . exten- 
sion from existing outlets . . - 
or to provide switches or 
additional outlets. 


A branch circuit feeder direct 
from panel box. 


No. 1100 


For wiring infra-red ovens... 
show window lighting. 


No. 1500 


An over-floor system for light 
and power and telephone 
circuits to locations away from 
walls. 


No. 1900 

A plug-in-anywhere wiring 
system for outlet convenience 
in factories, hotels, offices, 
apartments, homes, stores, etc. 


No. 2100 

A plug-in-anywhere wiring 
system. . or a distribution 
system for lighting fixtures. 


No. 2600 


For interoffice telephone wir- 
ing requiring additional cir- 
cuit capacity. 


No. 3000 


A branch circuit feeder system 
direct from panel box to 
machine tools, lighting fix- 
tures, portable power tools, 
etc. 





WRITE FOR 
“WIRING GUIDE” 


Kyo 
WIREMOLD 


MORE THAN ADEQUATE WIRING 





$ 


THE WIREMOLD COMPANY 
HARTFORD 10, CONN. 
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~ Quality Fittings for Euery Electrical Jol 


WHEREVER 


YOU ARE, 

Zi AMERE IS A 

-R. RICHARDS CO. 

CA ooreibuTOR 
L// 1 || 


LY ee : 
it ' ti ; eS 0 Ge | 
eo : r 





° - as cam 





























J. R. Richards Company distributors, with a complete line 
of Richards’ electrical outlet and switch boxes, covers, 
fittings and specialties, are as close to you as your ‘phone! 
Centrally located sales representatives assure you of fast, 
reliable cooperation, and an EXPERIENCED organization 
assures the kind of forward-thinking distribution and supply 
that will help you keep your stock and facilities up to date. 

Progressive, modern ideas, along with a new streamlined Write today for copies of our new YO J 
manufacturing plant, assures you of quality. latest designs, bulletins and ask for the name of 

quicker installation at lower costs. your local Richards’ distributor. 








THE J. R. RICHARDS COMPANY 


CARNEGIE PENNSYLVANIA 
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PROTECT 
FROM LIGHTNING| 


MOTORS eee CONTROL eee METERS 
served by exposed low-voltage lines 


General Electric’s recently improved Thy- 
rite Service Protector offers a reliable, in- 
expensive method of protecting low-voltage 
equipment from lightning. Install indoors 
or out, for protection of meters, motors, 
control equipment, or other apparatus wusaiontad to 
exposed circuits up to 650 volts. The Thyrite valve 
element allows free discharge of lightning currents to 
ground, with but negligible power follow-current for 
less than a half-cycle. 

The Thyrite Service Protector is already widely 
used in oil fields and on power service entrances in 
industries—preventing costly damage to equipment. 
Available for single, double, or three-pole service. For 
full information including prices ask the nearest G-E 
Apparatus Office for Bulletin GEA-2977 or write 
Apparatus Department, General Electric Company, 
Schenectady 5, N. Y. 





GENERAL (6) ELECTRIC 





‘JUST 
A, 
SNAP 


FOR BOTH 
AC ano DC 








QUICK READINGS 
WITHOUT BREAKING 
CIRCUIT Instant current readings ' 


by merely placing the tongs around the 
electrical conductor—without breaking 
circuit or insulation. It’s safe, convenient and 
accurate. Tong Test is the only ammeter of its type 
that can be used on both AC and DC. Cannot burn 
out for it has no windings. Interchangeable scale ranges 
up to 1000 amperes. Five types to accommodate cables 
up to 3 7/g", bus bars up to 41/2" x 1/2”. Voltage 
readings, too, with the Voltor Attachment. 


Write for Tong Test Bulletin CM-400 
COLUMBIA ELECTRIC MFG. CO. 





4541 Hamilton Ave., Cleveland 14, Ohio 
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For Built-in . 
Dependability 








You'll find the correct on-the-job power 
plant for your needs in the complete 
“U.S.” line: from small units easily 
carried by one man, up to large trailer 
mounted generators. 








| 
| 
From 2 kw up — A.C. and D.C. You 
can recommend these units with com- 
plete confidence. Their ‘‘built-in’’ de- 
pendability is the result of over 40 years 
manufacturing experience. 
| 





2 to 140 kw, A.C. and D.C. All are 
full diesel, compression ignition, solid 
injection type. Write for information 
| Please state type and capacity in which 
you are interested. 


UNITED STATES MOTORS CORP. 


580 Nebraska St. Oshkosh, Wis. 


Foreign Division: 212 E. Washington Ave., 
Madison 3, Wisconsin, U.S.A. 











PON OS eS 





Turn to KNIGHT . 


,For Smart Ways 
Out of Tough Spots | 





AUTOMATIC SWITCH COMPANY 
Dept. EC 

391 Lakeside Ave., Orange, N. J. . 

manufactures an extensive line ‘ : 

of Electromagnetic Controls, 


backed by more than 60 years 
of experience. Included are: 


- . — Oy " —_ = oe aS 
FET CT TATE TI A Te ERNIE PLA RELY TLR TO TINT senRG 4 


@ Automatic Transfer Switches 

@ Emergency Lighting Switches - 
@ Remote Control Switches 

e AC Contactors ~ 
e@ DC Contactors - 

@ AC Relays 

@ DC Relays 


@ Close Differential and 
Reverse Current Relays 


@ Field Discharge Switches 


@ Control Panels and Devices T h fp K NI 6 H 7 Sis) 


@ Solenoids and Accessories 


@ Special Controls Patented Hung Ceiling Box 


Supplied with 2 — 18” long steel bars 


ee 








| 
| 




















Leading contractors have widely endorsed cost- | ____ 
cutting Knight Hung Ceiling Box — another 
exclusive Knight achievement. And it’s no won- 
der! For this Knight box can be installed quickly 
and conveniently—eliminates troublesome con- 

duit bending and special couplings. Manu-/| 
factured from galvanized sheet steel, the Knight 
Patented Hung Ceiling Box has a permanently 
fastened top that cannot loosen. Thus it can 
sturdily withstand abuse and atmospheric action. 


Write today for our illustrated | ———__— 
literature and new reduced price list. 








“These won't blow down” 

















* 
= Other Knight engineered products are: CONCRETE 
No. OUTLET BOXES, ADJUSTABLE OCTAGON EXTENSION £ 
== 8972-8974-8976 RINGS, VERTICAL AND HORIZONTAL I-BEAM CLAMPS 
® No. 8972 has 12” porcelain enameled reflector with Box or Pipe Supports, SOEEe: DOCS BUCH BUX 
© No. 8974 has 14” porcelain enameled reflector SUPPORTS, SQUARE AND OCTAGON BOXES, THIN WALL 
© No. 8976 has 16” porcelain enameled reflector PARTITION BOXES, GANG BOXES, BAR HANGERS, ETC. 





COMPLETELY WIRED AND ASSEMBLED 
For REA Installations 


See your Jobber or write us 
for nearest distributor 


More than 40 YEARS of Service 
to the Electrical Trades 


ELECTRICAL PRODUCTS CORP. 
1357-63 Atlantic Ave., Brooklyn 16, N. Y. 








ELECTRICAL COMPANY 
900-910 W. Yan Buren St., Chicago 7, Ill. 
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EVERYTHING FOR THE COMMERCIAL OR INDUSTRIAL 


ELECTRIC REPAIR SHOP! 


WRITE FOR FREE, 238 PAGE ILLUSTRATED CATALOGUE 
(On Your Letterhead, Please) 


COMPLETE - READING 


102 S$. JEFFERSON ST., CHICAGO 6, ILL. 


ELECTRIC CO., Fe. 


TELEPHONE: CENTRAL 6-5390 


Your Best Sawrce of Supply” 
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For Time Control... 
IT’S AUTOMATICALLY RELIANCE 





@ An automatic time switch that “has 
everything” should be simple, compact, 
economical and, above all, depend- 
able! Reliance Time Switches have 
been giving trouble-free service for 
more than 38 years. . 
customers say they rely on the Reliance 
line. The heavy duty “Badger” and the 
“Model W” are designed to meet prac- 
tically every time switch requirement. 
Reliance Synchronous Time Switches 
are available in 30 or 50 Amps... 
standard or 2-circuit ... 
astronomic ... 
cases. For complete information, write 
—RELIANCE AUTOMATIC LIGHTING 
CO., 1937 Mead St., Racine, Wisconsin. 


THN aT 
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indoor or 


. that’s why our 


plain or 
outdoor 









Save time, hard work 
in tough masonry ... 


Drill it fast, 
easy with hard, 
diamond-like 
Kennametal 
Masonry Drills 


Get Results 
Like This: 

















; PLASTER 
oy ich ’ 
“50 holes iper erin | BRICK, TILE, 
Speed— 40 seconds | LIMESTONE, 
sosteciat CEMENT, 


. 
“average 100 holes, 
3 inches deep i 
cement between re- 
grind. Speed — 
seconds per hot 


are drilled up 
to 5 times as 
fast. The 
Kennadrill 
stays sharp 
up to 100 
times longer. 
Blade action 
ejects the cuttings, prevents 
binding, sticking. Holes are 
clean, true, sharp edged. Bits 
are 4" to 144" in diameter. Can 
be used in hand braces, drill 
presses, light rotary drills. Write 
for bulletin EK now. 

In Hardware Stores Everywhere 


KENNAMETAL Src. tatrose, PA 


Ss 
“Caved 7/2 hours in 
one a with one on 
Go on_new job tomor- 
row. Saved money 
had easier going. 



























Catal Nos. 
2030 4 2042 





TO CONNECT TWO WIRES VARYING 
EITHER GREATLY OR SLIGHTLY IN SIZE, OR 
TWO OF THE SAME SIZE. 


The tightening bolts exert an even pres- 
sure on both wires regardless of size. 
The clamping surface is large and covers 
a contact area several times greater than 
the cross-section area of the wires them- 
selves. Locking feature insures a perma- 
nent connection. 


WRITE FOR CATALOG 5LC 


KRUEGER & HUDEPOHL 


* CINCINNATI 2, OHIO 


232-8 VINE ST 































MINERALLAC 


Steel HANGERS, CLIPS, STRAPS 
/ 






Minerallac Cable, Conduit and Mes- 
senger Hangers are STEEL. Easier, 
quicker to install; permit speedy, com- 
pact wiring; economical. Also in Ever- 
dur ... Porcelain Insulating Bushings 

e es _ 


Jiffy STEEL Clips (Pipe-clamp) require 
only one screw, nail or bolt; rib-strength- 
ened; for hanging pipe, conduit, BX 
cable, mounting coils, etc. Millions in 
use. es 8 

Steel Straps for Messenger-cable serv- 
ices on outlet boxes; may be used in 
conjunction with hangers. 

e . e 


Order from your Electrical Wholesaler. 
Send for literature. 


MINERALLAC ELECTRIC COMPANY 
25 North Peoria Street Chicago 7, IMinois 













NEW BUSINESS 
for CONTRACTORS 


The big development in outside 
business lighting is to the “new 
method of lighting’’ made pos- 
sible by Post-Lites, the new all- 
weather fluorescenrs. These dra- 
matic, stream-lined lights radiate 
light in all directions. They 
completely dominate any sur- 
toundings. Visible a mile away. 
Attract business like nothing else 
can. One installation sells others. 
This is your big opportunity! 

Post-Lites are well engineered 
by a 38 year old company. Good 
in zero weather. Wide variety of 
types install on posts, walls, 
corners. Mail coupon for new 
Catalog. 


Round Post-Lites 
straddle pipe 
poste. 

Half-round Post- 
Lites mount on 
walls. 

Also other models 


W. H. LONG CO., 108-114 W. Illinois St., Chicago 10, 
Please mail Catalog and Prices. 








CONNECTORS BETWEEN TRANSFORMERS AND BUS BARS insulated with just one 
tape — “ScotcH” Electrical Tape No. 22. Note compact, neat installation — by Buffalo Electric 
Co., Buffalo, N.Y.— on these three 500 KVA transformers. 


One tape does the work of 
three insulating materials! 


. Tough, plastic-backed “SCOTCH” Elec- 


trical Tape No. 22 replaces three conven- 
tional insulating materials—two tapes, one 
coat of shellac—in modern electrical in- 
stallations. This tape—or the narrower 
“SCOTCH” No. 33 Electrical Tape—gives 
high dielectric and mechanical strength, 
together with thin caliper and elasticity. 
Use one of these new tapes for your next 


job—on splices or bus bars or wherever 
you want a quicker, neater more efficient 
installation. There’s a “SCOTCH” Elec- 
trical Tape ready to do any one of your 
jobs better. One of our Tape Engineers 
will be glad to show you how. Write 
Dept. EC-7 for more information—sam- 
ples. No obligation. 





to uneven surfaces. 


charges of over 7,000 volts. 





Quick Facts About 'SCOTCH” Electrical Tape No. 22 


© TOUGH — Plastic backing is abrasion resistant, unaffected by 


water, acids, alkalies, alcohols. 
@ STRETCHY — 100% elongation at break, conforms snugly 


@ THIN CALIPER — black plastic backing only 10 mils thick, 
takes less room in junction boxes, conduits, fittings. 


@ HIGH DIELECTRIC STRENGTH — insulates against 











@ 


/ 
/ 


A 





Sc 








COMPANY 


Made in U. S. A. by 





1G u Ss eat OFF 


OTCH 


BRAND 






Wo. hie 


Minnesota MiIninc & MFG. CO., 5: Pou! 6, Minnesota 


also makers of other “SCOTCH” Pressure-Sensitive Tapes, “UNDERSEAL,” 


“SCOTCHLITE,” 3M Abrasives, 3M Adhesives. 
General pot DUREX ABRASIVES CORP., New Rochelle, N. Y. 


In Canada: 
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ANADIAN DUREX ABRASIVES LTD., Brantford, Ontario 


SEO IB NN: 
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FLUSH SLIDE SWITCHES 






















Patent Pending 


After years of research and development, we are proud to offer our Heavy Duty 
FLUSH SLIDE SWITCHES for Residential and Light Industrial installations at competi- 
tive prices. Sturdy Mechanism utilizing new materials, assures a LIFETIME of 
dependable service. 


IMPORTANT FEATURES 


- Oscillating Contact Block Molded of Monsanto’s RESINOX 
. Concave Decmeate of Heavy PHOSPHORUS BRONZE 

. Convex Terminals of HARD BRASS 

- High Tensile Steel Spring gives positive SNAP-ACTION 
Actuating Lever of VULCANIZED FIBRE 

Heavy Binding Screws, Will take up to No. 8 WIRE 

Side Wired for convenience of installation 

- Box Molded of Monsanto’s RESINOX, Natural Color 

- Completely enclosed Mechanism 

. Large Cooling Area 

- Aluminum Alloy Strap with Washer Type Break Off Plaster Ears 
- Large Size Handle, Available in Brown, Ivory, and Black 





SWONMUBRWOD 


— 
Ne 


Write for Catalogue to Dept. E. 
National Sales Representatives 
GEO. A. KUSHMAN CO., 428-Thirteenth Street, Oakland 12, California. 


MANUFACTURERS 
PHILISE SWITCH & MANUFACTURING CO., INC., 910-Third Street, Davis, California 


































THERE’S A MILLION PLACES TO INSTALL 


Suv ON CO 


MULTI-LITE SYSTEMS 


More places than you've probably dreamed of! Outdoors —indoors and where 
moisture is present. Stonco has a list that will open your eyes. Why not send 
for it today. It’s free. 


Build your business with Stonco ideas —And build your repeat business with 
Stonco equipment. Its years of trouble free operation and economy will bring 
you the kind of satisfied customers that spell steadily increasing profit. 


RY) Wy 


Sold exclusively thru recognized distributors © UNION MADE 


STONCO! STONE MANUFACTURING COMPANY 
489 Henry Street Elizabeth 4, N. J. 


MS 
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DRILL CONCRETE 


2 to 6 inches per minute 









an 4 
WITH THE REVOLUTIONARY 
TILDEN ROTARY CONCRETE 
CORE DRILL BIT, driven by or- 
dinary electric drill 


Up to 70% more efficient than pointed or 
solid drills. Leaves straighter, cleaner holes. 
Tilden Rotary Concrete Drill Bits are available 
in sizes from 14" to 4” diameter. Quotations 
on sizes from 4” to 8” will be made upon 
request. 

Ordinary pointed or solid 
‘ drill (left) must drill 

FULL area of hole. Point 
of drill acts as pivot and 


retards cutting. Only one 
-—-+e double cutter gives slow 


action. Slow-moving '” 
center travels at only 13% 
of most efficient cutting 
speed. 


TILDEN CORE TYPE DRILL 
(right) drills much smaller 
area of hole. Has no point to 
retard cutting. All drills have 
from 3 to 24 cutters, depending 
on size of drill, which travel 
at best cutting speed, give fast, 
efficient action. 


Write for catalog with complete details on this 
revolutionary concrete drill bit. DISTRIBUTORS: 
Inquiries welcomed. 


TILDEN TOOL MFG. CO. 
1995 N. Fair Oaks, Pasadena 3, Calif. 





























(ADVERTISEMENT) 





Ed. C. Leverenz, Owner, Leverenz Electric 
Co., Danville, Illinois has joined the thousands 
of contractors throughout the country who are 
installing Herman Nelson Propeller Fans. Like 
others, Mr. Leverenz has found that it’s profit- 
able to sell these outstanding products to pro- 
vide comfort and health in the huge industrial, 
commercial and institutional markets. He has 
also found that installing Her- . 
man Nelson Propeller Fans re- 
sults in satisfied customers who 
help bring his firm more busi- 
ness. If you are interested in 
this profitable market, write for 
booklet, “1001 Ventilating 
Problems Solved.” 






Herman Nelson 
Propeller Fans 


THE HERMAN NELSON CORPORATION 
MOLINE, ILLINOIS 
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UNIVERSAL 








All sizes and types, gasoline and | | 
Diesel, A.C. and D.C., to 35 kw. | | 
For all purposes. Send for litera- 
ture and prices! 


UNIVERSAL MOTOR CO. 
Founded in 1898 | 
438 E Universal Drive, Oshkosh, Wisconsin | | 




















Find “LOST OUTLETS” The Easy Way 


with this amazing tool. . . 


THE OUTLET DETECTOR 


CURRENT PENETRATES 
PLASTER, 0D, 
LINOLEUM 





LOCATES EXACT BOX OUTLINE, 
WHICH CAN THEN BE 
MARKED BY CRAYON 








Here’s a sturdy $12.00 device with which 
you can instantly locate the exact position 
and outline of hidden metal outlet . boxes, 
steel conduit and armored cable. Whether 
“lost’’ under plaster, wood, linoleum, thin 
tile or concrete, the DETECTOR finds them 
. . . saves costly wall demolition. DETEC- 
TOR emits a high frequency violet spark 

(when box is detected) from tip of remov- 

able steel ‘‘MARKER’’ electrode. 

* Residential, Commercial and Industrial Con- 
tractors all need several OUTLET DETECTORS. 

* Chief Electricians of Institutions and office 
buildings need a DETECTOR in making wiring 
changes. 

* Price is only $12.00 postage prepaid. Includes 
DETECTOR unit with 6 ft. of rubber cord. 
Safety design employs 12” knurled bakelite case, 
with spark volume control knob. Operates on 
110 A.C. or D.C. 

Jobbers and manufacturers’ representatives— 

WRITE TODAY FOR DETAILS— 
ADDRESS DEPT. EC. & M. 


USE THIS HANDY COUPON 
ROGERS ELECTRIC LABORATORIES, INC. 








1814 E. 40 St. Cleveland 3, Ohio 

Please send meé.......0..-sese0s OUTLET DETECTORS | 
at $12.00 each (postage prepaid) 
O check or money (0 Send parcel- | 

order attached post collect 
WN spk Uh isc dled vc cloe4aeks Bech ds Soetacb ede tscevdets 
ETTORE CEE STE meer a ee ee ee ee | 
i Pee ee Tee ee eee Seer re 














WEW TRISTAND VISE 









Rizal's New 
Tristand is now your 
on-the-job work bench 


THT 
CHILL 













Legs fold in 
and chain for 
easy carrying. 
With new tray 
Tristand 
won’t fold up 
in use. 








- - » Trays available for 
your old model Tristand. 


@ All your tools are ready at hand, with this new Ritaip 
work-saver pipe vise. Tool tray keeps them in easy reach— 
eliminates stooping, speeds up work. New Tristand is easy to 
set up and take down, tray attaches in a jiffy. Legs have rub- 
ber feet to prevent “creeping.” Rizaip’s LonGrip tool-steel 
jaws have bulldog grip but are easy on polished pipe and 
conduit. Yoke vise, 214” capacity; chain vise, 4”. Buy the 
new work-saver Rigaip Tristand from your Supply House. 


\ 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL CO. ¢ ELYRIA, OHIO 
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NEW BENJAMIN $e1c20 7” 
Meet Your Lighting Plan's 
Most Exacting Specifications! 


Yes, you'll find that your most exacting 
specifications for the newest developments in fluor- 
escent lighting are fully met in the new Benjamin 
“Series 40”! In this new Benjamin Fluorescent Lighting 
Line are advancements which insure better shielding 
of the lamps from the eye, improved operation and 
easier installation and maintenance. In addition, 
there is advanced styling... the eye-pleasing 
beauty of streamlined design. 


However, as is usual with all Benjamin Units, you 
get more than new features in the new “Series 40”. 
You get famous Benjamin built-like-a-battleship 


S@eeereeveeeeeeeeeeeeeeeeeeeeeeeeee 


@ One-Piece Drawn Metal Housing 
@ Ample Conduit Knock-outs 


© Accessible Non-Blinking Lamp 
Starters 


@ “Lok-Latch” Fasteners for Low Cost 
Installation and Maintenance 
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© Porcelain Enameled Shield 

© Life-Time Porcelain Enamel Finish 
@ Meet RLM Specifications 

© Heavy-Gauge Steel Reflectors 


© “Springlox” Holders for Safety and 
Easy Servicing 


construction and all the many other factors which 
go to insure efficient and easily maintained illumi- 
nation of work places. 


Recommend and specify Benjamin Fluorescent Light- 
ing Units. Get the complete story—learn why you 
light right when you light with Benjamin. BENJAMIN 
ELECTRIC MFG. CO., DEPT H, DES PLAINES 20, ILL. 


BENJAMIN 


Lighting Egucaucntl 


Distributed Exclusively Through Electrical Wholesalers 


@ Warranted High Light Output 


@ Detachable Chain Support 
Brackets 


@ Approved by Underwriters’ Lab., Inc. 
® ETL Certified Ballast 
@® Modern Streamlined Styling 
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trial plant efficiency. 


manager is maximum production. 

And there is a definite relationship 
between production efficiency and 
maintained rated voltage throughout 
the distribution system. This vital re- 
lationship is expressed by the phrase, 
“production drops as fast as the vol- 
tage”. 

Practically every type of electrical 
equipment utilized in industrial plants 
is designed to operate at some specified 
voltage. 
operates at voltages above or below 
rated values, detrimental effects are 
introduced on the life and performance 
of the equipment. For example: 


WHEN VOLTAGE IS 10% 
BELOW NORMAL 


{a) Heating equipment of the resist- 
ance type, such as soldering irons and 
electric ovens, produces only about 
80% as much heat as when normal 
voltage is applied. 

(b) Induction motors have a 19% 
decrease in starting and maximum run- 
ning torque; temperature rise is in- 
creased 6 to 7 degrees C at full load; 
maximum overload capacity is de- 
creased 19% ; efficiency is reduced 2%. 
(c) Incandescent lamps have only 
70% of the rated output. 

(d) Fluorescent lamps have a 15% 
reduction in lumen output and a 20% 
reduction in life. 

(e) Infra-red heating or drying proc- 
esses have approximately a 15% re- 
duction in heat output of the lamps, 
causing improper drying or a necessary 
slow-up in production line operation. 
(f) In electronic equipment there are 
various types of vacuum tubes all of 
which may have reduced life due to 
undervoltage. 


WHEN VOLTAGE IS 10% 
ABOVE NORMAL 


(a) Heating devices operate at in- 


| ] = goal of every industrial plant 








When electrical equipment 


By Marvin R. Kimbrell Jr. 
General Electric Company 
Baltimore, Maryland 


creased temperatures and thereby have 
a loss in iife. 
(b) Induction motors have a 21% in- 
crease in starting and maximum run- 
ning torque; starting current is in- 
creased 10% to 12%, causing increased 
light flicker; power factor is de- 
creased from 3 to 6 points depending 
upon load of operation. 
(c) Incandescent lamps will operate 
for only 29% of their normal life. 
(d) Fluorescent lamps have a 12% 
increase in lumen output and a 20% 
reduction in life. 
(e) Infra-red heating or drying proc- 
esses have approximately a 15% in- 
crease in heat output of the lamps caus- 
ing overheating of paint finishes. 
(f) In electronic equipment, reduc- 
tion in life of the vacuum tube is even 
more serious with overvoltage than 
with undervoltage. 

It is possible to mention many other 


13.2-kv 
incoming lines 


= he |e eo * 
Industrial Electrification 
ENGINEERING * INSTALLATION © MAINTENANCE Sanne 


Proper Voltage: An Efficiency Factor 


Load center substations and voltage regulation can be directly linked to indus- 


detrimental effects resulting from im- 
proper voltages. However, these ex- 
amples suffice to indicate that maxi- 
mum production requires adequate and 
proper voltage. Due to low voltages, 
motors of electric motor-driven ma- 
chinery may burn out because of pro- 
longed starting or failure to start. 
Over-voltage will increase the main- 
tenance of motor driven equipment. 
Adequate lighting, a factor proven pre- 
dominant in plant production and effi- 
ciency, is lacking with undervoltage. 
Improper voltage also means a defi- 
nite loss in investment. For example; 
assume that a fluorescent lighting sys- 
tem is installed for $10,000. If the 
lighting engineer made calculations for 
this lighting system based on normal 
lamp voltage ratings, he would know 
the expected lumen output of the sys- 
tem. However, the lights, when in- 
stalled, operate at a voltage condition 
10% below normal, consequently there 
will be 15% less lumen output for 
the system than calculated. This means 
that for the $10,000 investment, only 
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i, Metal-Clad distribution 
l and metering unit 


No. - 15-kv 
primary 
cables 






Load center 
unit substation 
(Pyranol) 
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FIG. 1—Load center substations are 


power distribution is at 600-volt level or less. 


economy of equipment and materials 
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recommended in large plants where 
Efficiency of system and 
are determining factors. 
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rake With the new Economy 


“DE-LAY” Renewable Fuse, you can 





9 tel Ns 





to tell it. 


















Almost before you can say “Presto-Change-O", you 
have made these three simple, quick, easy operations: 


e Unscrew end cap, twirl knife-blade assembly, take 
it out of fibre cartridge case. 


@ Loosen nuts that hold “blown” renewal link, replace 
with new “DE-LAY” link and tighten nuts. 


& Replace knife-blade assem- 
bly and screw on 





Only one way to make renewal—the 
right way, the fast way—and the 
Economy “DE-LAY” Fuse is ready to 
place back in the circuit. 


Replace with Economy “DE-LAY” 
Renewal Links. They give maximum 
protection in the 135 to 200% load 
range where most “blows” occur. 
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replace the “blown” link in less time than it takes 


You are invited to write for the New Economy Catalog 


ECONOMY FUSE AND MFG. CO., 2717 creenvicw ave, chicaco 14, 1uiNois seressser 
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FIG. 2—Single substation plan, with longer secondary feeders to utilization 
points, introduces possibility of objectionable voltage drop between trans- 
former bank and connected motors in the plant. 


,Top setting on transformer 
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Voltage drop through 
transformer oat full load 












Voltage drop 
for short feeder 


Voltage 





Voltage drop for long feeder 


“Transformer terminol 
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FIG. 3—Voltage drop is proportional to connected load on the distribution 


system and the length of the feeders. 


about $8,500 worth of lighting is avail- 
able—a $1,500 loss. 

Also assume that, on a production 
line where small distribution transfor- 
mer tanks are painted, there is an 
infra-red heat drying process. Also as- 
sume that the production rate is 60 
tanks per hour through this drying 
process. When the voltage is 10% 
below normal, the heat output of the 
lamps will be 15% below normal. Thus, 
there would be a 15% reduction in the 
number of tanks that could pass along 
the production line, or the rate is re- 
duced to only 51 tanks per hour 
through the drying process. If the 
particular manufacturer involved had 
opportunity to sell the finished product 
in this example at $50 each, it can be 
seen that with the slower production 
rate he is losing in one hour the profit 
considered on $450 worth of equip- 
ment. 


Yes, there is a definite relationship 
between proper voltage and the effi- 
ciency of plant production. But how 
can proper voltages be maintained ? 


LOAD CENTER SUBSTATIONS 


The first step is to analyze the sys- 
tem. Today, there are two fundamen- 
tal types of power distribution systems 
for 600 volts and less: load center sub- 
station plan and single substation plan 
(Figs. 1 and 2). In the first case, the 
feeders are short, since the substation 
is located directly at the load center. 
In the second case, the low voltage 
feeders are longer—extending from the 
substation at one end of the plant to 
the many loads in the plant. For every 
foot of feeder cable length there is a 
loss in voltage due to the combination 
of impedance and current. Fig. 3 
shows that even for a short cable, the 
voltage at the end will be slightly less 
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than the voltage at the beginning 
Likewise, the voltage at the end of a 
long cable will be reduced even more. 
This means that the voltage difference 
between the load center substation 
transformer and the load will be rela- 
tively small. The voltage difference in 
a single substation plan, however, will 
be much greater. 

The analysis above for the voltage 
difference on short or long feeders was 
premised on a consistent load or con- 
stant amount of current in the circuit. 
This is not always true, especially since 
there are several feeders or loads for 
each substation transformer. The load 
on the transformer will increase or de- 
crease as electrical motor driven ma- 
chines are started and stopped. The 
load will vary as electric furnaces are 
turned off and on. Wherever electrical 
apparatus is being energized and then 
de-energized there will be a fluctuating 
or varying voltage. This fluctuation in 
voltage will occur not only along the 
particular feeder to which a load is 
connected, but will occur also at the 
low voltage bus of the substation trans- 
former and the variation passed along 
to other feeders from that substation. 
The voltage variation due to operating 
the substation under changing condi- 
tions of load is one of several dis- 
advantages of the single substation 
plan. Greater efficiency is possible with 
the load center substation, since the 
voltage variation is negligible under 
the above conditions. 

To better illustrate voltage varia- 

tions due to changing load, assume 
that a substation transformer;is con- 
nected to give 480 volts under no-load 
conditions. When a load is applied 
there is a drop in voltage in the trans- 
itself due to impedance and 
Thus, if full load is applied 
to the substation, the voltage at the 
substation transformer bus is, for ex- 
ample, only 460 volts. Assuming a 
20 volt drop in the circuit due to im- 
pedance and current, the feeders now 
have 440 volts at their extremities. 
Now, let half of the load be dropped. 
The voltage at the substation trans- 
former will increase to 470 volts and 
the voltage at the end of the feeders 
that are still energized will become 
460 volts. This change in voltage is 
also illustrated in Fig. 3 

Consideration should now be given 
to another disadvantage of the single 
substation plan—that is, some feeders 
on the power distribution system using 
this plan will be short in length where- 
as others will be long. This then means 
that the voltage at the end of the short 
feeders will be higher than the voltage 
at the end of the long feeders. Thus 
some electric equipment operates at 
overvoltage while the rest operates at 


former 
current. 
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a correct voltage. Or, it may be that 
some equipment operates at a correct 
voltage while the rest will operate at 
undervoltage. 

This disadvantage is not found in 
the load center substation plan. For all 
the feeders are short in length and all 
equipment can operate at correct volt- 
age. 

There is another important consider- 
ation to be given to the load center sub- 
station plan, explained by again ex- 
amining Fig. 1. When power is trans- 
mitted at high voltage, there is less 
voltage drop effect than when it is 
transmitted at a lower voltage. Fig. 1 
shows that power required for distri- 
bution is carried at high voltage to 
the load center transformer and then 
stepped down to a lower voltage. In 
the single substation plan all of the 
electrical power is transmitted at the 
lower voltage, and this plan of distri- 
bution brings about poor voltage con- 
ditions on the system as previously ex- 
plained. 

Thus, from analysis, it is concluded 
that more consistent voltage is main- 
tained by adopting-the load center sub- 
station plan. Variable or improper 
voltage brings about losses in operating 
efficiency. This can be corrected 
through the installation of substations 
installed directly on the plant floor. 
(Fig. 4) 


VOLTAGE REGULATORS 


There may be, however, manufactur- 
ing plants where it would be desirable 
to change from the single substation 
plan to the load center plan but the 
expenditure of funds would not permit 
the change. Also in many industrial 


plants there will be some electrical 
equipment that requires even closer 
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FIG. 4—Typical load center unit can be installed directly at the point of power utilization with maxi- 
mum installational facility and operational safety. 


voltage control than that offered by the 


load center plan. Equipment is avail- 
able for the purpose of securing voltage 
control when either of the above two 
conditions are encountered. It is pos- 
sible to maintain constantly a proper 
voltage on all feeders through the ap- 
plication of voltage regulators. The 
particular type of regulator that best 
fulfills this application is the induction 
type voltage regulator. 

The induction voltage regulator is, 
in effect, simply a variable ratio auto- 
transformer having two separate wind- 
ings, namely, a primary and a second- 
ary. The primary can be rotated with 
respect to the stationary secondary 
winding and thereby a change in volt- 
age on the secondary is effected. It is 
possible to obtain this change in volt- 
age by means of a hand motor push- 
button, or automatic motor control. 
With automatic operation of the induc- 
tion voltage regulator the controls are 
‘sensitive to voltage variations on the 
output side due to load changes or 
other causes. Should the load increase, 
so that the voltage drops, there will be 
an immediate change in the position of 
the primary winding so that voltage on 
the secondary is restored to its original 
set value. With the hand or motor con- 
trol, an operator can vary the relative 
position of the primary and secondary 
winding to keep the output voltage at 
its required value. Induction voltage 
regulators, with controls as discussed 
above, are available in a wide range. 

The automatic induction regulator is 
ideally suited for maintaining a con- 
stant voltage on circuits 600 volts and 
less which are supplying both light- 
ing and motor driven loads. This is 
especially true where wide variations 
in loads occur as would be the case 
in all types of manufacturing plants. 
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Where lighting and power are taken 
from the same substation bus as in 
the single substation plan, the auto- 
matic regulator will compensate for 
variations in the power load to main- 
tain lighting illumination of the proper 
level. 

Many laboratory tests require con- 
stant voltage to guarantee that all tests 
are made under the same conditions, 
Other tests must be made at many 
different voltage conditions. The hand 
operated and motor operated types of 
induction regulator have made many 
applications in manufacturing plant 
laboratories where means of maintain- 
ing a constant voltage or means of 
varying voltage through a wide range 
would be desirable. 

Since the induction voltage regulator 
is particularly required where the volt- 
age variations of the single substation 
power distribution system are en- 
countered, a few of the many applica- 
tions are given below: 


HAND OPERATED AND MOTOR 
OPERATED INDUCTION TYPE 
REGULATORS CAN— 


1. Provide low voltages for testing 
meters, relays, vacuum tubes, instru- 
ments, etc. in all types of testing or 
research laboratories where a variable 
range of voltage is desired. 

2. Provide regulation of high voltage 
testing transformers which are used 
for breakdown tests of insulators and 
insulating material. 

3. Provide regulation of high current 
testing transformers used for testing 
current transformers, oil circuit break- 
ers, contactors, etc. 

4. Provide control of voltage in all 
types of electric furnaces for heat treat- 
ing purposes. 

5. Provide lighting control through 


Open view of enclosure Closed view of enclosure 
for surface mounting for surface mounting 


Bulletin 600 Switch with Bulletin 600 Switch fits any 
waterproof enclosure standard switch box 
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Here is a small, manually operated starter that will satisfy 
the latest ruling of the National Electrical Code... which 
requires overload protection for a great many fractional 
horsepower motor applications. The Bulletin 600 Starting 
Switch is built in the single- and double-pole construction, and 
is rated one horsepower and less. Its dependable thermal 
breaker trips the switch under a sustained overload, pro- 
tecting the motor against burn-out. When the overload is 
cleared, the breaker is easily reset with the switch lever. 
However, the switch cannot be held closed so long as the 
overload condition remains. 

The Bulletin 600 Starter is available in enclosures to meet 
every service requirement. Send for complete data. Allen- 
Bradley Co., 1316 S. Second St., Milwaukee 4, Wisconsin. 





TF MRT ED We 































BULLETIN 600 


Manual Starting Switches 
with 
Overload Protection 
+ 


No Need to Remove 
Starter from Enclosure 


Installation of the Bulletin 600 Start- 
ing Switch is so simple that contractors 
have saved as much as ten minutes in 
installation time. in addition, they have 
found the switch exceptionally reliable. 


GENEROUS WIRING SPACE 
ATTRACTIVE APPEARANCE 
SIMPLE DESIGN 
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INSTALLATION TIME 


on Starters for 


Small Motors (I hp or less} 


STEP 1—REMOVE COVER 


Simply remove two screws on the 
front of the Bulletin 600 Starting 
Switch and the metal cover slips 
off, exposing the front and two 
sides of the switch. 


STEP 2—MOUNT UNIT 


Mount the switch on the wall with 
two screws. Conduit openings on 
top, bottom, and back permit easy 
connection. No need to remove 
the starter from the box. 


Because the compact mechanism 
allows ample space, wires can be 
pulled into the box and connected 
to the terminals without removing 
the switch from the enclosure. 


Finally, with the job completed, 
the cover is slippe? back on, and 
two screws hold ii firmly in place. 
The entire operation is simple and 
easy. It saves time and money. 




















' yoltage control in theatres, audi- 
toriums, photographic studios, etc. 


AUTOMATIC INDUCTION TYPE 
REGULATORS CAN— 


1. Provide a consistent proper voltage 
Jevel for lighting in all types of indus- 
trial plants and office buildings. 

2. Provide a closely regulated voltage 
for all types of testing and research 
laboratories where consistent voltage 
is desired. 

3. Provide consistent motor speed for 
drive in textile mills, fabric mills, ho- 
siery mills, etc., to prevent breakage 
and spoilage. 

4. Provide proper and regulated volt- 
age for hoists, cranes, shovels, eleva- 
tors, and any other motor driven aux- 
iliaries in industrial areas. 

5. Provide a regulated voltage for all 


types of electrical heating processes} 


and equipment. 

Although it has been shown pre- 
viously in this discussion that voltage 
variations are relatively negligible in 
the load center plan of power distri- 


bution, there are many applications for io 


the induction voltage regulator in this 
system also. Particularly is it desir- 
able to have a constant voltage where 
lighting circuits are concerned or 
where infra-red heating or drying proc- 
esses are concerned. These types of 
electrical equipment are particularly 
sensitive to inefficient operation when 
voltages vary. The application of the 
automatic regulator to these circuits 
only would be advisable in the load 
center system. The hand and motor 
operated voltage regulators will also 
have the same application in the load 
center substation system as had been 
indicated above. 


IN SUMMATION 


The addition of more lamps to a 
lighting system does not always give 
the extra light expected, for lumen 
output can be reduced because of 
undervoltage. The addition of a larger 
motor to a crane would help the crane 
lift its load, but the present motor 
might be adequate if it had the proper 


voltage. Results from laboratory tests | ‘7 


often vary, but these variations may 
be due to erratic voltage conditions, 


rather than to the product or equip-|}= 


ment on test. 

Requirement of providing adequate, 
proper voltage will be fulfilled on cir- 
cuits 600 volts and less through the 
general application of load center sub- 
stations and specific applications of in- 
duction voltage regulators. Since max- 
imum production depends on plant effi- 
ciency, which is greatly influenced by 
voltage level, it becomes apparent that 
production is a direct function of 
Proper voltage and varies with voltage 
fluctuations. 

























DO IT 
EASIER 
SAFER 
QUICKER 


with 


TOMIC 


Connectors 


and 


Couplings 


Everyone who has used 
them just once... never 
buys any others again! 
Ask for them by name 
at your wholesalers. Try 
them yourself. You'll 
know why they're Amer- 
ica's fastest selling con- 
nectors and couplings! 





TOMIC #100 and #200 CONNECTORS 


No. 100 Romex connector for 2” 
K.O. (old or new type.) 


No. 200 Service entrance and range 
connector for %” K.O. 





TOMIC #333 BX ARMORED CABLE CONNECTOR 


For 2” K.O. and %” Greenfield. 
Holds cable tight as a clam. No lock- 
nuts to lose. 





TOMIC #10—12” EMT THINWALL CONNECTOR 
TOMIC #11—34” EMT THINWALL CONNECTOR 


The easiest to install connectors made 
today! No inside ridges to snag fish- 
tape or fray wire. Just tap or push 
it on. - 





TOMIC #310—42" EMT THINWALL COUPLING 
TOMIC #311—%4” EMT THINWALL COUPLING 


Screws in on straightaway jobs. Snaps 
in on corner jobs. No tools needed. 


All Tomic Products Underwriters’ Approved 


Tomic Sales & Engineering Co. 


4864 Woodward Ave. 
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.» + Now you can assemble in minutes the new, exclusive 


Federal Noark Flexunit Plug-In Distribution Panelboard 


IN THE DISTRIBUTION PANELBOARD FIELD 
the whole picture has been changed by a brand new 
Federal Noark development. Now you can assemble 
Plug-In Distribution Panelboards to your exact require- 
ments — from the wholesalers’ stock of standard parts. 
It takes only minutes ... slashing installation costs. No 
more waiting for factory assemblies. And what’s more, 
through mass production the Federal Noark Flexunit 
Plug-In Distribution Panelboard sells for less. 

our standardized surface cabinets in two sizes of 
main lugs (200 and 400 ampere), provide for a maxi- 
mum of; 
* Twenty-four 30 ampere, 3 pole, 230 volt or sixteen 


60 ampere, 3 pole, 230 volt branches in a panelboard 
for 230 volt service. 

* Lesser combinations of 30, 60, 100 ampere, 575 volt 
units; or 30, 60, 100, 200 ampere, 230 volt units may be 
assembled in a Flexunit Plug-In Distribution Panel- 
board. 

* Filler plates to cover unused spaces are available in 
four sizes. 

Start cashing in today on the faster service and lower 
prices offered by Federal Noark Flexunit Plug-In Dis- 
tribution Panelboards. Mail the coupon for complete 
data on this revolutionary new improvement. Federal 
Electric Products Co., 50 Paris St., Newark 5, N. J. 
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three silver-plated copper bus 

bars, of 200 or 400 ampere 
rating, arranged on edge to re- 
ceive the plug-in units. Spacing 
— for 575 volts! Neutral pro- 
vides for 3 phase, 4 wire; and 
single phase, 3 wire services. 


1 Federal Noark chassis has 














are two plug-in Flexunits. Un- 
used space can be covered 
with filler plates giving a dead 
front panel when the panelboard 


4 Here, mounted in the chassis 


are complete with fusible pull 

switches. They are available 
with twin 30, twin 60, 30-60, twin 
100and single 200 ampere switches 
for 230 volts A.C. Twin 30, twin 
60, 30-60 and single 100 ampere 
switches for 575 volts A.C. 


? The rugged plug-in Flexunits 





available when chassis is 
mounted in the box. At the 
top are the neutral bar and ter- 
minals so that panel can be used 
on the increasingly popular three 


5 Note the ample gutter space 





3 Snap! .. . and the Flexunit is 


in place. When secured by 

screws, the popular Wurdack 
pull switch units are ready to. op- 
erate with a simple pull, turn and 
push. Designed for absolutely pos- 
itive action, they clearly indicate 
“On” and “Off” positions. 





Plug-In Distribution Panel- 
board assembled with twin 
30, twin 60 and twin 100 ampere 
fusible Flexunits and narrow filler 
unit at top. Both box and trim are 


4 The completed Federal Noark 





is completed. Then additional 
Flexunits can be added simply, 
easily, as needed. 


Plug-In Distribution Panelboard 

have been proved through years of 
outstanding service. The plug-in stabs 
are a well-known feature of both Fed- 
eral Noark Bus Duct and Control Cen- 
ter plug-in units. The Wurdack pull 
switch units are recognized as stand- 
ard, everywhere! Get the complete 
facts. Mail the coupon, right now! 


7 All essential elements of the new 






phase, 4 wire service, as well as 
on single phase, 3 wire service. 


code gauge steel, complete with 
standard hardware. 
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FEDERAL woarx 


FLEXUNIT PLUG-IN DISTRIBUTION PANELBOARDS 
Complete line of Federal Electric Products includes Motor Controls, Safety Switches, Service Equipment, 
Circuit Breakers, Panelboards, Switchboards, Control Centers, Bus Duct * Sales offices in principal cities, 


Federal Electric Products Company, 

50 Paris Street, Newark 5, New Jersey 

Gentlemen: Please send me full data on the Federal Noark 
Flexunit Plug-In Distribution Panelboard for better service, lower 
installation costs. 





My name 





Company name 
Address.......... 
Name of our wholesaler | 





a" State 
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Do you know 
that AVA CABLES — 
Can deliver up to 49 | 


extra current per raceway? [| : 



















Yes, wherever sizable electrical loads are carried in dry locations,} 
you may find substantial installation savings in General Electric - The figure above was worked out for C 
Deltabeston® AVA cables. ; : AVA cables at 1000 MCM. Larger and 
Used for years in industrial spots where operating heats are high, ; INT ot . 
S : 5 smaller sizes give similar savings. 
Deltabeston cables carry high current ratings. Used at normal ambi- st 
ent temperatures, they can safely carry far greater loads for their size 
than ordinary Type R building cables. Because they are insulated 
with heat-beating asbestos, they can actually deliver up to 49% more 
current per raceway. 


*'To you, Deltabeston AVA cables mean installation speed, because 
they can help on many jobs by cutting the number of cables you 
put in—material savings, because AVA: cables can deliver extra cur- 
rent per raceway—weight savings, because small size means light 
weight. 

It will pay you to begin planning with your electrical contractor 
for Deltabeston AVA cables. For information, write to Section 
Y32-718 Construction Materials Department, General Electric 
Company, Bridgeport 2, Connecticut. 





{ As defined by the National Electrical Code. 


GENERAL @ ELECTRIC 
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(| Equipment News 











Starter 


Bulletin 3151 Size 0 and 1 a-c manual 
across-the-line starters designed for ap- 
plication with single or polyphase a-c mo- 
tors have been developed. They’ consist 
basically of a mechanically actuated quick 
make and break switch mechanism with 
thermal overload protection. Components 
are housed in NEMA Type 1 general pur- 
pose enclosures. Features include; front- 
operated, silver to silver double break con- 
tacts, manually reset inverse time delay 
thermal overloads, interchangeable over- 
load heaters. Available in 2, 3 and 4 pole 
forms. Maximum enclosed three phase 
rating for Size 0 is 2 hp., 440-550 volts, 
60 cycles and for Size 1 74 hp., 440-550 
volts, 60 cycles. Ward Leonard Electric 
Co., Mount Vernon, N. Y. 


Clamp 


A tin-plated copper alloy line clamp for 
tonnecting copper, Copperweld, A.C.S.R., 
steel, or combinations of these conductors, 
is now available. Recommended for light 
duty in rural distribution or similar serv- 
ice, the new parallel clamp features inter- 
locking fingers designed to accommodate 
a large range of cable sizes. High 
gripping pressure is provided by a plated 
steel bolt. Burndy Engineering Co., Inc., 
‘107 Bruckner Blud., New York 54, N. Y. 


Fluorescent Lamp 


Addition of a six-foot long tube to its 
“fat slimline” series of fluorescent lamps 
has been announced. It is expected to be 
used in offices and restricted areas such as 
show windows, showcases and _ coves 
which are too small to accommodate the 
eight-foot-long lamp after which the new 
tube was modeled. Diameter of both 
lamps is one and one-half inches. Lamp 
will be offered as various loadings, from 
400 to .600 amperes. Named the 72T12, 
it starts instantly. Westinghouse Electric 
Corp., Lamp Division, Bloomfield, N. J. 





Louvered Lighting 


A new line of commercial fluorescent 
louvered lighting, known as _ Paralier 
Series, has been introduced. It offers a 
complete lighting package of matched fix- 
tures consisting of 2 and 4 light exposed 
“Forty-Eight”; 2 and 4 light exposed 
Slimline (T-8 or T-12 lamp) ; a troffer 
system in “Forty-Eight” and slimline built 
on 2 light, 12 inch modules (for ac- 
coustical blocks) that can be combined in 
width as well as length; and one and two 
light incandescent spotlights for all. Any 
fixture in line can be surface or pendant 
mounted, individually or in continuous 
runs. Moe-Bridges Corporation, Sheboy- 
gan, Wis. 


A new Powerstat dimmer with a rated 
capacity of 0 to 850 watts has been an- 
nounced. Known as Type D850H, it op- 
erates from a 115 volt, 50 or 60 cycle, 
single phase source. Built as a. continu- 
ously-adjustable auto-transformer to give 


.stepless dimming, brightening or blending 


of lights, unit can be mounted in existing 
switchboards or lighting control panels. 
It measures 7 inches by 84 inches. Unit is 
of the non-interlocking type, mounted on 
a black, wrinkle finished 14 gauge steel 
panel. Superior Electric Company, Han- 
non Avenue, Bristol, Conn. 





Code Call Unit 


A new code call unit has been an- 
nounced. When a person fails to answer 
telephone, operator presses button broad- 
casting that person’s code call number 
three times on signaling devices located 
throughout the premises. Telephone call 
is completed through the nearest exten- 
sion. Dial in position 1 is for standard 
3-round call. When turned to position 2, 
it allows for continuous repetition call. An 
initial installation of 20 call stations can be 
increased to 40 calls at any time, without 
change in installation. Signal Engineering 
& Manufacturing Co., 154 West 14th St., 


New York 41, N. Y. 
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Instrument 


A new a-c clamp ammeter and volt- 
meter, with five current ranges up to 
1,000 amperes and three voltage ranges up 
to 700 volts, has been announced. Known 
as Model 633 Type VA-1, it is designed 
to measure alternating currents and volt- 
ages without interrupting electrical serv- 
ice. Current measurements are made by 
placing trigger-operated clamping jaw 
around conductor. Jaws will accom- 
modate conductors, bare or insulated, up 
to two inches in diameter. Voltage meas- 
urements are made by connecting a set of 
clip-on voltage leads to the line, and to the 
screw-type terminals recessed in the side 
of the meter. Weston Electrical Instru- 
ment Corp., 617 Frelinghuysen Ave., 
Newark 5, N. J. 


Lighting Fixture 

A new series of louver slimline luminaires 
for commercial and industrial interiors 
has been announced. They are designed for 
use with the 96-inch slimline fluorescent 
lamp and are a semi-direct type. Two 
types are available, a 2-lamp 96-inch unit 
and a 4-lamp 96-inch unit. They are in- 
stant starting. Push-in type lampholders 
are provided, and steel connector straps 
for locking adjoining channel sections to- 
gether when mounting in continuous rows. 
Fixtures can be mounted to ceiling or 
suspended. The Miller Company, Meri- 
den, Conn. 


Lighting Fixture 

The Trucolite reflector is now avail- 
able for slimline lamps. It is made in 
two four foot sections. Construction 
makes it possible for one man to install 
them. They may be used as open unit, 
with eggcrate louvres, or diffusing glass 
panels. Edwin F. Guth Company, 2615 
Washington Ave., St. Louis 3, Mo. 





217 








| 
' 
i 
¢ 
5 
i 
| 
' 


Ds WRT A a 





PRR TOTES 


a SRO 


EAGT PMS eas 



























fittings for 
* thinwall conduit * rigid conduit °* metallic and non- 


metallic cable * flexible steel conduit * service entrance 


cable * grounding devices * lighting fixture fittings 


manufacturers for over 30 years 


Sid Through Electrical Uh elesalers 


representatives in principal cities 
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Fan 


The Ilgfarmaire, a 42 inch direct-con- 
nected fan, designed for farm drying and 
curing operations, has been introduced. 
Fan mounts a cast-aluminum, non-over- 
loading fan wheel which operates against 
resistance set up by products being dried. 
Steel panel has streamlined inlet for fan 
efficiency. Ball-bearing capacitor motor is 
5 hp. 1140 rpm., 20 volt, 1 phase, 60 
cycle. Handles practically all cribs and 
mows, with delivery of 25,000 cubic feet of 
air per minute at 4 inch static pressure 
and 20,000 cubic feet per minute at # inch 
static pressure. Ilg Electric Ventilating 
Co., 2850 N. Crawford Ave., Chicago 41, 
Ill. 


Lighting Fixture 


A new louvered fluorescent lighting fix- 
ture designed for the 75-watt T-12 instant- 
start slimline fluorescent lamp has been 
announced. It is particularly suitable for 
installations which call for long rows of 
light. It holds two 8-foot lamps. Fixtures 
can be either surface or pendant mounted 
and may be joined end to end to form a 
continuous row, with one joining assembly 
replacing the end caps.- For pendant 
mounting, a single stem is used at each 
end of fixture, whether units are used 
singly or in continuous row. Fixture car- 
ties Underwriters’ approval. Sylvania 
Electric Products Inc., 500 Fifth Avenue, 
New York, N. Y. 


Connectors 


New # inch connectors, known as 
“Harbot”, for attaching armored cable to 
knockout boxes in electrical installations 
have been introduced. They form a rigid 
fitting which protects wiring from dam- 
age. Recommended for installations where 
vibrations exist. Made of aluminum die- 
cast alloy. Each of two parts has a 
grooved lip which engages the edge and 
inside surface of a standard % inch knock- 
out opening. Operating on a cam-wedge 
Principle, it is possible to install connector 
from outside of box after wiring hook-up 
is completed. They carry Underwriters’ 
approval. Unimatic Corporation, 52 East 
Centre St., Nutley, N. J. 


Fluorescent Fixture 


A new “PSB?” series of fluorescent units 
designed for classroom lighting has been 
announced. They are furnished for two 
40 watt, with turret type socket, four 40 
watt and two 85 watt lamps. They are 
available with perforated, luminous sides 
or with solid sides. All units feature the 
“Travel-Hanger” which allows stem 
placement anywhere along length of unit, 
in conjunction with “Easy-On” suspen- 
sion. Additional feature is the joiner 
channel for continuous row installations. 
Spero Electric Corporation, 18222 Lan- 
ken Avenue, Cleveland 19, Ohio 


Ceiling Shutter 


A new type ceiling shutter with a 
mercury switch that synchronizes the 
starting and stopping of the fan with the 
opening and closing of the shutter has 
been announced. When shutter is opened 
by pull chain, mercury switch starts fan 
motor, and when pull chain closes shutter, 
same mechanism causes mercury switch to 
stop fan. This eliminates danger of fan 
operating with a closed shutter, or vice- 
versa. It has a fusible link which, in case 
of fire, closes shutter and stops fans. Unit 
is adapted to both vertical and horizontal 
discharge of air. Elgo Shutter & Mfg. 
Co., 2738 W. Warren Ave., Detroit 8, 
Mich. 


‘Industrial Fixture 


The new industrial luminaire, known as 
Mazelite, features turret sockets for easy 
lamp changes. Also has a hinged reflector 
that is opened to either side or completely 
removed for cleaning. No springs, clips 
or nuts. Unit is of all-metal construction 
finished 300° metallic gray permalux with 
300° white reflectors. Edwin F. Guth 
Company, 2615 Washington Ave., St. 
Louis 3, Mo. 





Sign Boxes 


A new series of “Exit” and “Fire 
Escape” sign boxes have been announced. 
Phosphorescence is used, which keeps the 
signs glowing long after all lights are 
out. They carry U. L. approval. Many 
cities and states have approved this type 
sign for installation without separate 
service. In many localities, they may be 
wired to present system. All American 
Products, 141 W. Jackson Blvd., Chicago, 
Til. 
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New Equipment 
Briefs 


Holtzer-Cabot, Inc., Boston, Mass. 
has anounced a self-contained, portable 
electronically controlled insulation re- 
sistance tester for engineers and main- 
tenance men .... A new electrical 
adhesive tape with a high dielectric 
strength, 2000 volts, has been de- 
veloped by Bauer & Black, Industrial 
Adhesive Tape Department, Chicago, 
Ill... . A twin line connector for tele- 
vision receivers and accessories has 
been announced by Grayhill, Chicago. 

Spot-It is a new circuit-marker for 
identification of terminals, harness 
boards, switches and panels. It is made 
by Western Lithograph Company, Los 
Angeles, Calif. ... Feiler Engineering 
Company of Chicago, Ill, has de- 
veloped electrical appliance tester 
called the “Electroscope”. . . . Profes- 
sional Mfg. Co., Chicago, has an- 
nounced a new light weight portable 
utility ladder, which holds on curved, 
flat or irregular surfaces. 

Simonds Machine Company, Inc., 
Southbridge, Mass., has developed a 
new linemaster “Compact” foot switch 
... .» Euclid Electric & Mfg. Co. of 
Madison, Ohio, has anounced a rede- 
signed centrifugal switch for plugging, 
overspeed or underspeed protection, 
non-plugging and motion interlocking 
.... A new “safety fibre” lamp guard 
is being manufactured by the Safe- 
guard Electric Company, Inc., Brook- 
lyn, N. Y. 

Arma Corporation, Brooklyn, N. Y. 
has announced a d-c generator that de- 
livers an output voltage which is pro- 
portional to the acceleration of the 
rotor rather than the velocity of rota- 
tion .... Zero-Lite Products, Chicago, 
has announced a line of aluminum ex- 
tension ladders . . . . Transvision, Inc., 
New Rochelle, N. Y. has designed 
hook-cut pliers for radio, television, 
electrical, electronic and other preci- 
sion work, 

Westinghouse Electric Corporation 
has developed a completely self-con- 
tained type CSP-C constant current 
regulator with all controls and acces- 
sories mounted integral with tank. ... 
A multi-purpose, portable electric tool 
for maintenance men of all types has 
been announced by Smilan Tool Com- 
pany, Los Angeles, Calif.... A new 
bearing extractor set for extracting 
motor bearings up to 4 inches has been 
announced by Walco Electric Products 
Co., Providence, R. I. 

Ark-Les Switch Corporation, Water- 
town, Mass, has announced a range 
switch replacement kit for contractors 
and dealers’ service departments. ... 
A new portable Moto-baker for trans- 
former, armature, stator and other 

windings is available from Miskella 
Infra-Red Company .... Inland Ma- 
rine Corporation of Cleveland has de- 
signed a new type of marine intercom- 
munication system. 
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SQUARE D’s 


_OATETY 
SWITCHES 


*Types A, C and D 





Backed by 40 years’ 


DESIGN LEADERSHIP 


The remarkable superiority of this new switch line is reflected in these 


TYPE A design and operating features: 


MODERN STYLING is both functional checks of switch operation. 
and attractive. DEAD-FRONT line terminals are pro- 
COMPACTNESS obtained without tected by hinged arc chamber cover. 
sacrifice of wiring convenience. _ MAGNETIC ARC PLATE adds to un- 
FULL COVER INTERLOCK has attach- usually high rupturing capacity. 
ment that locks switch “ON” or pOSsITIVE PRESSURE jaws and fuse 
“OFF” with 1, 2, 3 or 4 padlocks of lips, steel reinforced, silver-plated. 
nearly any size or shape. NON-TRACKING insulation used in 
SIMPLE MECHANISM—quick make- pase. Melamine insulating cross-bar. 
and-break action—no dead center. pemOyABLE PRESSURE CONNECTORS 
SILVER-PLATED current-carrying parts. permit substitution of solder lugs, 
EXPOSED BLADES permit visual where preferred. 
*T'ypes C and D similarto Type Ain appearance—differ in construction details 


100 and 200 ampere sizes 
-.-- SOON 


| 





Larger ampere sizes 
..- LATER 


. 30 and 60 i 
In production: metas 








Write for Bulletin 3100 » Square D Company, 6060 Rivard Street, Detroit 11, Michigan 
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SQUARE D COMPANY CANADA LTD., TORONTO « SQUARE D de MEXICO, S.A., MEXICO CITY, D. F. 
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In the News 


N.I.S.A. Meets in St. Louis 





Readjustment to new volume conditions, shop and operating 


problems, and management philosophy are studied at three-day 


conference. 


ning of the war electric motor 

and equipment service shops are 
facing a volume dip that is making 
management wince. With overhead 
remaining substantially the same, this 
condition is whittling. profits and in 
some cases producing unwelcomed 
losses. That was the unhappy, though 
highly realistic picture that evolved 
at the 16th Annual Convention of the 
National Industrial Service Associa- 
tion at the Hotel Jefferson, St. Louis, 
Mo., June 9-11th. 

That immediate remedial steps must 
ve taken to meet this situation was the 
consensus of the 600 registrants at 
the conference. Just how this was to 
be done was the subject of more than 
a dozen prepared papers and subse- 
quent management and shop operating 
forums. Throughout the conference 


99 66 


the terms “technical know-how”, “cus- 
tomer service”, “quality workmanship” 
and “operating efficiency” recurred at 
frequent intervals—gave an undisputed 
clue as to the thinking uppermost in 
the minds of management. 

At the opening session, George C. 
Smith, president, St. Louis Chamber 
of Commerce, discussed the future of 
business in general. Delegates were 
told that the present recession was a 
healthy curb on inflation; that for the 
first time in nine years management 
can exercise selectivity of labor. De- 
spite the general pessimism on the 
horizon, Smith can see no basis in 
fact to support fears of another 1929 
depression. Smith is apprehensive 
about the general apathy of American 
business toward government. The 
danger this country faces is not an 
economic recession, rather a mental 
recession of business men on things 
politic, he warned. 

Front office problems of manage- 


Fs the first time since the begin- 


ment—markets, volume, administra- 
tion, efficiency—were studied in sev- 
eral prepared papers as well as in 
forum groups. One important fallacy 
found in numerous owner-operated 
service shops is the tendency of one 
man to attempt to do everything in 
the shop and front office. Division of 
responsibility is the philosophy of 
Joseph F. Ferrari, Excel Electric 
Service Co., Chicago, expounded in 


‘his paper “What Is Your Goal in Busi- 


ness?” Rare is the man who can 
combine expert technical knowledge 
and shop technique with outstanding 
business ability. Human capacity has 
its limits, he pointed out. Ferrari sug- 
gested enlisting the services of a busi- 
ness specialist if you are a technical 
man, or vice versa; divide the business 
into shop and office sections, the 
former to handle all engineering, pro- 
duction, and technical matters, the 
latter to handle administration, ac- 


2 oS & 


counting, sales promotion and other 
front office responsibilities. Once such 
an organization is developed, then 
investigate fields of expansion, such 
as equipment sales, transformer re- 
pairs, light manufacturing, specialties 
and other categories, Ferrari con- 
cluded. 

Those service shops engaging in the 
“used equipment business” carry the 
responsibility and obligation of serv- 
ice, valué and guarantee, just as does 
a straight repair shop, Robert C-. 
Kaska, Chicago Electric Company, 
told the assembled shop operators. 
This business has a moral as well as 
a technical side. Kaska believes one 
vital step in the fight for the present 
competitive market is the stabilization 
of values within the industry. This is 
not price fixing, but acknowledgment 
of a very definite price relationship 
between new and rebuilt equipment, 
he added, noting that this basic theory 





‘ 
NISA OFFICERS elected for the coming year are: (L to R) Executive Secre- 
tary—Fred B. Wipperman, St. Louis; vice-president—H. Ed Grant, Nash- 
ville, Tenn.; secretary—M. F. Zack, Mason City, Iowa; president—R. E. 
Ward, Raleigh, N. C.; and treasurer—C. R. Durand, Allentown, Pennsylvania. 
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SLIMLINE” — 
ats them AU! 


Rich: across the country, businesses of every 
kind are turning to MITCHELL “Slimline” to 
get the “selling” light they need. It’s uncanny 
how one installation sells another—in whole 
communities the commercial lighting swing is 
to MITCHELL “Slimline”. 


Progressive businessmen prefer this hand- 
some, smooth, powerful lighting that creates a 
traffic-building sales-inviting atmosphere. 
They like the way MITCHELL “Slimline” puts 
appeal into merchandise, makes it more de- 
sirable and easier to sell—the way it produces 
measurable increases in sales and profits. 


This user acceptance builds volume business 
for the wholesaler. MITCHELL “Slimline” in- 
stallations are easy, smooth jobs for the con- 
tractor—time-saving profitable business. And 
utility men can recommend this superior light- 
ing with confidence. 


Whether it’s automobiles. or lilacs— 
MITCHELL “Slimline” lights and sel/s them all! 










Write for complete descriptive 
literature covering MITCHELL 
Slimline fixtures. Ask for Bulle- 
tin No. 322 describing 4-Lamp 
units; Bulletin No. 339 deserib- 
ing 2-Lamp units; Bulletin No. 
334 describing spotlight units. 
for use with Slimline fixtures. 


First Choice in Lighting 


Mitchell Manufacturing Company 
2525 Clybourn Avenue ¢ Chicago 18, Illinois 
In Conada: Mitchell Manufacturing Company, Ltd., Toronto, Canada 
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Selden F. High, Cincinnati, presents 
certificate of Director Emeritus of 
NISA to Frank W. Willey, Willey-Wray 


Electric Co., Cincinnati, Ohio, at con- 


ference luncheon. 


Wm. H. Braunlich, Braunlich-Roessle 
Co., Pittsburgh, Pa.; and Joseph F. 
Ferrari, Excel Electric Service Co., Chi- 
cago, enjoy corridor chat at NISA con- 
vention. 


has been ignored in the past. Kaska 
urged a return to this basis; an ad- 
herence to the NISA Code of Busi- 
ness Practice; and strict following of 
the NISA Electric Motor, Generator 
and Transformer Rebuilding standards 
to maintain the present recognition as 
an industry. 

Another shop management problem 
is that of advertising. Shops have been 
using this to advantage in the past 
and probably will do more of it in the 
future. Just what type, how much and 
where advertising was used by shops 
was revealed in a survey conducted 
last fall by Electrical Construction 
and Maintenance. The results and an 
interpretation of same were presented 
at the conference by W. W. Garey, 
business manager, and W. T. Stuart, 
editor of the publication. The com- 
plete report appears in an article “How 
Motor Shops Sell” on page 58 of the 
June 1949 issue of Electrical Construc- 
tion and Maintenance. Of the 180 mo- 
tor shops answering the questionnaire, 
96.1% advertise. Only one-third of 
those spend two percent or more of 


Charles B. Kaska, Chicago Electric Co., 
Chicago; Roy A. Berentz, Roy A. 
Berentz Co., Inc., Houston, Texas; 
Paul G. Winter, American Electric Co., 
Indianapolis. 


R. E. Ward, Electric Motor Repair Co., 
Raleigh, N. C.; J. Arthur Turner, 
Tampa Armature Works, Tampa, Fla.; 
J. W. Wilson, Wilson Electric Co., Inc., 


Macon, Georgia. 


their sales dollar for advertising; 
56.5% spend one percent or less, in- 
dicating a possible haphazard interest 
in advertising an industry not par- 
ticularly pressed to sell at the time 
the survey was made. Undoubtedly 
this picture has now altered consid- 
erably. 

As to media used, 127 of 179 an- 
swering use direct mail; 124, news- 
papers; 46, local magazines; 38, na- 
tional or regional magazines; 15, 
radio; and four, billboards. Of 168 
answering, 141 prepare their own ads; 
39 use agencies; 20 use publishers’ or 
printers’ copy service. Some 32.7% of 
the shops felt they are spending too 
little on advertising; 7.4%, too much; 
59.9%, about the right amount. Of 
those advertising, 91.8% felt their 
money well spent; 1.9% felt the money 
wasted; and 7.4% considered adver- 
tising a necessary nuisance. 

The market for small motor repairs 
will still exist but the price differen- 
tial between fractional horsepower re- 
pairs and new motors may shrink, ac- 
cording to H. E. Grant, Tennessee 
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C. G. Smith and J. A. Milligan (left), 
Smith-Milligan Electric Co., Tulsa, 
Okla., chat with NISA treasurer C. R. 
Durand, H. N. Crowder, Jr. Co., Allen- 
town, Pennsylvania. 


F. M. Mielke, Mielke Electric Works, 
Duluth, Minn.; A. T. LeSuer, Central 
Electric Repair Co., Fairmont, W. Va.; 
George P. Svendsen, Boustead Electric 
& Mfg., Minneapolis, Minn. 


Electrical Motor Service, Nashville. 
Grant, a small motor specialist, warned 
the group that success in this field 
depends upon volume operation and 
highly efficient shop techniques; urged 
those already in or planning to enter 
this field to look for new markets to 
build: up volume and review their 
shop operations with an eye to im- 
proved and more efficient methods. 
Joseph H. Previty, Penn Electric 
Motor Co., Philadelphia, reiterated the 
need for volume in small motor repair 
work. Previty’s shop does most of its 
‘volume with refrigeration service 
shops; finds warranty work can be 
quite a problem. Excellent customer 
relationship and reduction in number 
of “comebacks” has resulted from an 
educational program Previty promotes 
with his refrigeration service custom- 
ers. He provides them with a complete 
report of findings on all warranty 
jobs; holds pre-arranged meetings 
with refrigeration servicemen at 
which motor installation, maintenance, 
overload causes and indications, and 
motor failure causes are outlined and 
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That’s the big test of any Fitting, isn’t it? 
A smooth, easy installation! And, to be sure 
of Fittings that do fit smoothly you must have 
a uniformity and exactness of product that can 
be depended upon ALWAYS. You’re sure of 
this kind of Fitting when you specify Wagner 
Malleable. 

Every step of production from molten metal 
to final inspection is carried out under the 
skill and watchfulness of Wagner workmen. 
Hourly tests are made in the modern metal- 
lurgical laboratory. From these reports, the 
proper controls are determined in order to 
produce the uniform, high quality malleable 
iron bearing the WAGNER mark. From here, 
down through every process, the finest facil- 
ities and vigilance of constant checking pro- 
duce Fittings that fit right because they’re 
made right! 

Send today for the illustrated Catalog 483 
that tells all about Wagner and the products 
we make. 

Write WAGNER MALLEABLE PRODUCTS 
CO., 222 W. Adams Street, Chicago 6, Illinois. 
Foundry and Plant, Decatur 60, Illinois. 


Nationally Distributed Through 
Leading Wholesalers. 


New illustrated Catalog 483 is yours on 
request. Write today for your file copy. 


WAGNER 


Malleable Fittings 


“From Molten Metal to Finished Product” 


Installations 








Wm. J. Wheeler, The Maintenance Co., 


New York; John E. Launder, Inde- 
pendent Electric Machinery Co., Kan- 
| sas City, Mo.; Selden F. High, The 
Sullivan Electric Co., Cincinnati, Ohio; 
J. Roland Stolzenbach, The Roland 
Electrical Co., Baltimore, Maryland. 








Roy Spaulding and George Glenning, 
Spaulding Electric Co., Detroit, at 
roster of NISA convention registrants. 


discussed. Shop movies and shop tours 
complete the program. Result: Penn 
Electric has sold its service and con- 
vinced customers that a repaired motor 
can equal performance of a new one, 
Previty revealed. 

Reports of motor manufacturer rep- 
resentatives indicated that their au- 
thorized service shop policies are work- 
ing to the mutual advantage of all 
parties concerned, In general, warranty 
work is done at competitive price 
levels. B. L. Britt, manager, electrical 
service department, Wagner Electric 
Co., St. Louis, emphasized the impor- 
tance of diagnostic “know-how”, good 
testing and repair equipment and abil- 
ity of authorized service shops to get 
along with people. F. J. Gieger, Allis- 
Chalmers Mfg. Co., Norwood, Ohio, 
cited the unusually prompt service of- 
fered by motor shops; revealed that 
Allis-Chalmers now has about 65 au- 
thorized service shops throughout the 
country. G. E. Tenney, Lincoln Elec- 
tric Co., reported that Lincoln now has 
132 authorized service shops (106 in 
this country) compared to 14 last year; 
revealed that 86 of those in this coun- 
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: Ir was Daniel Webster who said, 
“God grants liberty only to those who 
love it and are always ready to guard 
and defend it.” 

Today in our yearning for “security”, 
we are inclined to forget about that 
“liberty” for which this old bell rang 
out. The two are not synonymous. 
When we permit a benevolent govern- 
ment to assume more and more respon- 
sibility for housing, feeding, hospital- 
izing, and even entertaining our citi- 


What price liberty? 





zens, we must in return expect to. 
surrender more and more of our per- 
sonal rights and liberties. . 

Actually, the only security any man 
can enjoy with liberty is the security 
he earns through his own initiative, re- 
sourcefulness and productivity. As 
community leaders, it is our responsi- 
bility to help our fellow citizens realize 
that for the delusion of government- 
guaranteed security they are sacrific- 
ing liberty. 


The Youngstown Sheet and Tube Company 


General Offices -- Youngstown 1, Ohio 
Export Offices--500 Fifth Avenue, New York 


MANUFACTURERS OF CARBON, ALLOY AND YOLOY STEELS 





ELECTROLYTIC TIN PLATE - COKE TIN PLATE - WIRE - COLD FINISHED CARBON AND ALLOY BARS - PIPE AND 
TUBULAR PRODUCTS - CONDUIT - RODS - SHEETS 
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TOUGH 


Built to stand plenty of hard use. 





to permit a slight 
movement of the wire strands 
when bent at a severe angle. 





WIRES AND CABLES 


with the Du Pont Neoprene Jacket 


Contractors and Electrical Maintenance Engi- 
neers who know wire construction always 
specify BRONCO 60 because they know that it 
will provide long safe service on every job. The 
tough, wear-resistant Neoprene jacket makes 
it stand the gaff on the toughest jobs... makes 
it resistant to oil, acids, chemicals, sunlight, 


heat, cutting, cracking and abrasions. 


See it at your Wholesaler today and 
learn why BRONCO 60 is the better 
wire to buy. 


Here’s PROOF of Actual Tests 


Flex-Life \ / 


@ Sample Twisted 
Position 

Four leading cords were put to test in Underwriter 

flexing machines . . . BRONCO 60 cord stood 

58,585 flexing cycles, far greater than nearest 

competitive wire. 


THIS MEANS BRONCO 60 IS TOUGH! 


Flex-Life 
Sample Un- 9 
Twisted Position 


Taking notes from “Equipment 
Wanted” postings at convention are: 
(L to R) Roy Kornfeld, Kornfeld- 
Thorp Electric Co., Kansas City, Mo.; 
David Sandman, Sandman Electric Co., 
Boston, Mass.; and J. J. Reddington, 
J. J. Reddington Electric Service, Bos- 
ton. 


Frank W. Sloan, California Electric 
Works, San Diego; and W. E. Brun- 
son, Sumter Electric Rewind Co., Sum- 
ter, South Carolina. 


potential for Lincoln authorized shops 
of $54 millions. 


Shop Cost Reduction 


Shop management has a sharp focus 
on efficiency and cost reduction. What 
is being done in some shops was rfe- 
vealed in papers presented by Joseph 
W. Cavataio, Illinois Electric Works, 
Inc., East St. Louis, Ill.; and J. Ar- 
thur Turner, Tampa Armature Works, 
Inc., Tampa, Florida; also in manage- 
ment forum sessions, 

Mr. Cavataio has cut office material 
costing time for volume motor repairs 
down 50% and saved considerable me- 
chanics time by setting up table of 
average material cost figures for mo- 
tors up to 25 hp. in size. These figures 
are based on detailed cost data gained 
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Here’s the ONE Box with MANY APPLICATIONS... 


RACO WKY 


The ALL-PURPOSE CABLE BOX 

The“JAY-KAY” is back! The multiple purpose box is i” stock and available 
for immediate shipment. ORDER IT NOW—for use with BX or 

FLEX— it accommodates either type quickly and efficiently. It’s the 
every purpose box. Saves labor—external clamps not only provide 

more room within box, but speed assembly and installations. 





* 










































“JAY-KAY” BOXES ARE 


AVAILABLE ON BAR HANGERS, TOO! 
HD-Deep Offset HS-Shallow Offset HSS-%" Offset 


ALL-STEEL EQUIPMENT INC. 


600 KENSINGTON AVENUE * AURORA, ILLINOIS 


*Reg. Trade Mark 


RACO 
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Available from large 
stocks of standard 


sizes. 


SPECIFY 
ILLINOIS 
PORCELAIN 


SPOOL 
INSULATORS 


You won’t find a better wet process porce- 
lain spool! Here’s the right combination of 
dependable mechanical and electrical 
strength in a wide range of styles and sizes 
produced to the usual high quality stand- 
ards maintained by Illinois. Also manufac- 
tured by the dry process method to your 
specifications, 


a 


FOR ELECTRICAL 
PORCELAIN NEEDS 
LLINOIS! 


GUY STRAIN 
INSULATORS 


Manufactured under rigid con- 
trol standards, from the careful 
selection of materials through 
all steps leading to the top 
quality finished product. Inter- 
nal stress eliminated through 
uniform firing at constant tem- 
peratures. 


HIGH DIELECTRIC STRENGTH 
HIGH MECHANICAL STRENGTH 
EXACT DIMENSIONS 
COMPLETE UNIFORMITY 


ee ee scons, 


ELECTRIC PORCELAIN CO. 


ILLINOIS 











J. Arthur Turner, Tampa Armature 
Works, Tampa, Fla.; Wm. S. Giles, 
Giles Armature & Electric Works, 
Marion, Ill.; F. J. Gieger, Allis-Chal- 
mers Mfg. Co., Norwood, Ohio; V. R., 
Woodard, exec.-sec’y., Southwestern 
Chapter, NISA, Ft. Worth, Texas; 
Charles C. French, French-Gerleman 
Electric Co., St. Louis. 


Rudolph A. Scherer, Scherer Electric 
Co., Indianapolis, Ind.; and Lynn F. 
Hummel, Glow Electric Co., Cincinnati, 
Ohio. 


over years of experience, check favor- 
ably with other shop experience; in- 
clude all material used in rewinding 
stators as well as varnish and baking 
costs. After using this method for four 
years, Cavataio finds he cannot justify 
the old method of detailed material list- 
ing; urged NISA to appoint a com- 
mittee to gather and release to mem- 
bers National average cost figures as 
well as high and low limits. 

Mr. Turner presented time study 
data for rewinding 3-phase, 60-cycle, 
220/440/550-volt, NEMA frame mo- 
tors from one to 25 hp., in 2, 4, 6, 8 
and 10-pole units. Man-hour data was 
based on experience in his shop and 
data received by the NISA engineering 
department from 12 well equipped and 
well managed member shops. Included 
in the table are total time and break- 
down columns for all phases of work 
comprising a complete rewind job. 
Turner urged shops to post this table 
as a guide to their shop men; suggested 
that blank forms be filled in-on actual 
rewind jobs. Additional efficiency ideas 
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Want to START ‘SOMETHING? 


Use Clark Push Buttons 
and Motor Starters! 


Clark Push Buttonsareavail- hand, foot, or tongs—fre- 
able in enclosures from 1] to quently used as footswitches. 
9 units in a row, and 10 units Type ‘D”’ buttons are for 
in 2 rows. Pendant and oil Heavy Duty use; Type ‘‘DB”’ 
tight buttons are particularly and “EE” are for standard 
adapted to machine tool or applications. 

other applications where For your Push Button, 
oily conditionsprevail. ‘‘RN”’ Pilot Light or Selector Switch 
and “RNG” are in heavy applications, there’s a Clark 
cast cases, for operation by Unit available. 
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PUSH BUTTON STATION, 


See next page for 
~A.C. STARTERS 
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TYPE "DB" TYPE “‘EE"’ 
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BUL. 100, 
TYPE “RNG” 
PUSH BUTTON 


tHE CLARK CONTROLLER co. 
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RYTHING UNDER CONTROL 1146 EAST 152nd STREET, CLEVELAND 10, OHIO 
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Use CLARK A.C. Motor Starters! 


@ Clark A.C. Motor Starters are designed for 




























heavy duty service in all types of industry. 


Available in open types, and in cabinets to suit : 

normal, dust, moisture, or hazardous conditions, a . 
Be 5 ea 

and with many modifications to adapt them to | 


varied special applications. The many thousands 










in satisfactory use attest their value to industry. 
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See other side fo 
PUSH BUTTONS AND D. C. STARTERS C & A R 4 
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tHE CLARK CONTROLLER co. 





S. J. Stewart, Stewart Electric, New Or- 
leans, La.; and B. C. T. Elworthy, 
Elworthy & Co., Litd., Vancouver, Brit- 
ish Columbia. 


MODEL 238 
for heavy fastening 


MODEL 222 
for light fastening 


Representing Electric Motor Repair 
Co., Cedar Rapids, Iowa, at NISA con- 
vention were F. C. Holecek, shop fore- 
man and Jerry Fottral, in charge of 
sales and purchases. 





offered by Mr. Turner included: A 
well qualified man to do all testing; 
modern equipment; departmentaliza- 
tion; standardization of winding op- 
erations; specialization of mechanics 
to wind different types of apparatus. 

At the various forum sessions, simi- Insert studpin 
lar ideas on departmentalization, op- and power load 


erating cost reduction and efficient | 
shop techniques were exchanged. Dis- — ga 
cussions of “overhead” and the hazard “. 


of high overhead burden on a receding Screw on barrel 
volume curve were pronounced and 
extensive. Shop management is exhibit- 
ing deep concern over the pricing, dis- 
count, and consignment policies of mo- | AVERAGE TIME 
tor manufacturers and its relationship gconds 
to the motor service shop business. 
Price cutting as a means of increasing 45 see 
volume was vetoed by shop operators 
in favor of an aggressive promotion 
Program to sell their “know-how,” 
Service, and quality workmanship to 
the customers. 

New to NISA convention agenda 
was the subject of transformer repairs. 
Such a business activity cannot be lo- 





Fire! 


U.S. Pat. No. 1,984,117; 
2,400,878 other foreign 
and domestic patents 
pending 


F your business involves attaching steel or 
wood to concrete, masonry or steel, the 
DRIVE-IT system of fastening can save you plen- 
ty. Reports of 60% to 75% savings in time and 
50% to 60% savings in cold cash are common. 


Here’s the way DRIVE- IT works: a small 
pow der charge “drives” a hardened steel stud- 
pin into steel, concrete and other tough 
materials. It’s similar to driving a nail with a 
hammer except that the powder charge pro- 
vides the “muscle.” Time-wasting drilling is 
eliminated and the studpin will withstand up 
to 5,000 Ibs. direct pull, depending upon the 
density of the material. 


A choice of over 40 different stud pins—threaded 
or unthreaded, plus varied powered charges 
are available. 

Get the facts on DRIVE-IT /soday and start 
saving real money tomorrow! 


POWDER-POWER TOOL CORPORATION 
0702 S. W. Woods St. Portland 1, Oregon 


DRIVE-IT 
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Sangamo Type T Timers 


Small in size, but BIG in Quality; High accu- 
racy at Low Cost — all features that you can 
offer when you sell the new Sangamo Interval 
Type Timer. While primarily designed for 
positive attic fan control, these timers are 
suitable for many other applications. 
Sangamo Type T Timers are extremely 
attractive in appearance, may be either wall 
or switch box mounted, and are fully guaran- 
teed and priced right! Bulletin 1070A tells 








W. S. McClure, supt., polyphase dept.; 








about them. 


SANGAMO 


TIME CONTROLS 


es 


ee ed 





a ——— 


The Sangamo 
Timer is also 
available in a 
portable ‘‘plug- 
in’? type (Type 
TJ), rated at 10 
amperes or 4 
h.p. at 120 volts 
A. C., for tempo- 





Sangamo also 
offers a new 
portable “‘plug- 
in” Time Switch. 
The Type SJ, 
rated 10 amperes 
or 4 h.p., at 120 
volts A. C. Just 


Sangamo Type S$ Time Switches 


You can get more business with these fast-moving, 
precisinn-huilt, small sized time switches. Their 
high quality, small size and low cost permit the 
convenience of automatic control in many new 
time switch applications. Make extra sales by 
stocking and pushing Sangamo Type S Time 
Switches. They are available for immediate deliv- 
ery. Bulletin 1053A gives complete information. 
An attractive counter display is available to 
help you sell more Type S Time Switches. Ask 
for this business-getting sales help for your coun- 
ter. Write today. 














and C. V. Epting, general manager, 
Jones Electric Repair Co., Charlotte, 
North Carolina. 





N. Wheeler, Clark Controller Co. (Chi- 
cago); Lester L. Luton, Luton Electric 
Service, Ada, Okla.; Arthur Hendrick- 
son, Duncan Electric Co., Duncan, 


Oklahoma. 


calized, but must cover an adequate 
area to maintain volume, stated C. J. 
Covington, Dowzer Machinery Works, 
Inc., Mt. Vernon, Ill. Logical custom- 
ers are industrials, municipal plants, 
REA Co-ops, and power companies. 
To be profitable and competitive, such 
an operation should gross about $5,000 
per month, he added. Covington pointed 
out the lack of skilled and technically 
trained employees; scored the lack of 
support and cooperation of most trans- 
former shops; urged liberal and unself- 
ish exchange of ideas and development 
of a transformer rewind data service 
in NISA; suggested strict adherence to 
the NISA Transformer Rebuilding 





rary appliance plug it in and it a2 ~” einai 
installations. goes to work. In a prepared paper, Homer Hull, 
Manager, Turner Electric Works, 
| Jacksonville, Florida, reiterated the 
aS RNNIVERS, need for volume in transformer repair 
| stais 9 eg work, at least 100 units per month. A 
2 ee eee ee ee ee well equipped shop with modern equip- 
| ELECTRIC COMPANY meee) 
tial, he continued. Investment in equip- | 
| 7 1899 ~ 9h ment and materials (excluding shop ‘ 
| SPRINGFIELD, ILLINOIS building which was leased) for a ca- 
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with a W7#é GOLD SEAL TAPE 


That’s one of the first things you notice 
about Gold Seal Tape—#t goes further. 
There’s more tape value in every roll be- 
cause there’s no waste. 

Laboratory controlled production as- 
sures lasting “tack” in the friction com- 
pound. Gold Seal will not dry out or peel. 
Its top quality base cloth tears evenly, 
quickly, without raveling. 






?PriC AAISINGY ONLISYT 


Jenkins Bros. also make Diamond Seal ™ 
Friction and Rubber Tapes which meet 
both ASTM and Federal Specifications. 


FRICTION and 


Hot or cold... rain or shine... here’s 
a tape you can depend on to stick to the 
job—speed the work. Try Gold Seal— 
see why this “best buy in tape”’ is the last- 
ing favorite of linemen and electricians. 

In single rolls and handy ten-roll con- 
tainers. Each roll is cellophane wrapped 
—factory-fresh. Jenkins Bros. (Rubber 
Division), 80 White St., New York 13. 








RUBBER TAPES 








ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JULY, 1949 










































§ 
[ 
fl 
. 


234 





Wood to 
steel 





Steel to 
steel 





j “0 20 0:8 Sd 
: nannies 
T a 
"\% : "0:01 























Fabricated Concrete 
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JOE RAMSETTER... 


the multi-job man! 


Fastening jobs like those illustrated are all in a day’s 
work for JOE RAMSETTER. With his light, self-powered 
RAMSET TOOL, and 63 sizes of pins and studs, he can 
set up to 50 fasteners per hour, to cut costs and finish 
the job faster. 

No chipping, no drilling, no plugging. No electric or 
air lines. Prepare the RAMSET TOOL in 30 seconds. 
Then, place it against the work and RAM! The fastener 
is set instantly, tightly, easily. We teach any alert, care- 
ful workman to ‘‘RAMSET’’, in 30 minutes. 

For fastenings in steel, concrete and other hard-to- 
work materials, RAMSET pays big dividends in time 
and money. Use the coupon for complete information. 


Stemco Corporation 
Cleveland 16 (Rocky 
River), Ohio. 


In Canada—Globe Machine 
Tools, 





amset 


= | 1) FASTENING SYSTEM > 








Batawa, Ontario. 


1: 7 i om wel oma a oe ee oe ON ee eo oe ee ee ee ee 
Stemco Corporation, EC-7 
Cleveland 16 (Rocky River), Ohio 


Please send details and arrange for demonstration of RAMSET FASTENING 
SYSTEM. 


Name 
Company 


Address _ 
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Relaxing in lobby at NISA convention 
are David Gordon, J. E. Berger Corp., 
Detroit; and J. F. DeBolt, National 
Electric Service Co., St. Louis, Mis- 
souri. 





From Texas were: (L to R) J. M. Mor- 
gan and Aileen Morgan, Central Elec- 
tric Co., Ft. Worth; Paul V. Bush, Lub- 
bock Electric Co., Lubbock; C. E. Phil- 
lips, Savage-Phillips Electric Co., Wich- 
ita Falls; and C. T. Cline, Insulation 
& Wires, Inc., Ft. Worth. 


pacity of 150 transformers per month 
totaled some $34,000, Hull revealed. In 
addition to this there is generally 10 
to 15 thousand dollars in work in 
progress and accounts receivable. To 
head such an operation you need a well 


| experienced, capable person with engi- 


neering training and ability. Well 
trained production workers can handle 
the dismantling, winding, and assem- 
bling operations, he concluded. 

Mrs. E. J. Atkinson, The Atkinson 
Armature Works, Pittsburg, Kansas, 
outlined the steps her shop took to de- 
sign and manufacture dry-type, air- 
cooled auto-transformers. 

Walter B. Meyer, secretary, Ameri- 
can Metallizing Contractors Associa- 
tion and manager, Metallizing Divi- 
sion, John Nooter Boiler Works Co., 
St. Louis, outlined the basic principles 
of metal spraying; urged shop opera- 


| tors to carefully study the process and 


| 
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technique; warned against ill advised 
employment and promotion of the 
process. 

The formal sessions closed on a note 
of “quality workmanship” provided by 
C. C,.French, French-Gerleman Elec- 
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Discussing used equipment market at 
NISA convention are Garrett Lea, Lea 
Electrical Equipment Co., Chicago; 
and M. Friedkin, Electric Enterprise 
Co., New York City. 











Watching motor winder James Petty- | 
place, Henry -Electric Co., Saginaw, | 
Mich., install coils in stator are Roy 
Austin, (left) Muncie, Ind., manufac- 
turer of the Motorcraft stator holder, 
and L. L. Egleston (right), Egleston 


Electric Co., Marshalltown, Iowa. | al Oo N M - T A L L j C 4 
ae s 

tric Co., St. Louis. Motor shops must 

not only sell but provide improved N Oo N = ( Oo na ROS i V ‘s i 

service and quality workmanship, he « 


warned. Motor shops cannot afford to 


undersell each other on the basis of 

lowest price and “cheap” work just to RS STAI N é N G! 
get business. Service should be on the = *e 
basis of better and improved quality f 

i rae prin boone oe | 7s ba PA With this non-metallic Entrance Light there can be 
Ive se ing and customer education on | \ no unsightly staining of the paint as is so often evi- 
value of “quality” is needed, he added. | dent oa me conventional metal fixture. 


To | : 5 
hc nnn adr ment | Kesistaut Base is 4-3/4" in diameter for ample coverage of 


showed comparison slides of “horrible | 
| the wall opening and outlet box. Impact Resistant 


example” and “quality” workmanship | b 
on motor repairs. | Bakeltle Bakelite globe holder fits 


Forum sessions on management, | any standard 3-1/4” globe. 















large motor problems, small motors, | STRONG Made right and priced 
and open discussion were held on two | DURABLE right, here is a profitable 
afternoons during the conference. | fast moving i f 
‘ ; g item tor 
At the business session, a member- ATTRACTIVE 


: : Jobbers and Dealers. 
ship committee report showed an in- 


crease of 158 (including 11 associate) 
new members during the past year. 
Total membership now is 1,005 motor 
shops. 
New officers of the National Indus- 

trial Service Association are: Presi- UNION INSULATING CO., IN C. 
(lent—R. E. Ward, Raleigh, N. C.; PARKERSBURG, WEST VIRGINIA 
vice-president—H. Ed Grant, Nash- 


ECONOMICAL 
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“Buffalo” No. 2-E 
Blower with 7-Speed 
Regulator 






















—with Durable 


ANY of these efficient “Buffalo” 
“ Electric Blowers have heen giv- 
ing users satisfaction for ten, twenty, 
and even thirty years! That’s what 
helps to build the reputation (and 
profits) of contractors who install 
“Buffalo” fans. 


“E” Blowers are built in twelve con- 
stant speed models and two variable 
speed models with capacities up to 450 
cfm for pressures up to 3.65”. For 
best results in your next job (listed 
at right), be sure to have the facts on 
these popular fans! WRITE FOR 
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Buffalo’ No. 5-E Exhauster Showing 
Flanged Inlet and Outlet 


BUFFALO 


520 BROADWAY 
Canadian Blower & Forge Co., 









PANEL BREEZO FANS 
BREEZ-AIR ATTIC FANS “L” BREEZO 





Branch Offices in All Principal Cities 
BELTED VENT SETS 


“Buffalo’’ No. 2-EH 
Constant Speed Blower 


You ll Build Profits—And Reputation 


© “E’ Blowers 


oe ee ee ee eee ee 


@ In gas boosting 
@ In forge blowing 
@ In cupola work 
@ In tool cleaning 


@ In many other air jobs 
requiring low to moderate 
volumes at medium pres- 
sures 





“Buffalo” No. 5-E 
Constant Speed Blower 


first For 


Fons 


COMPANY 


BUFFALO, NEW YORK 
Ltd., Kitchener, Ont. 







BELT-AIR FANS 


FANS “NV” BREEZO FANS 
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Among Westinghouse Electric Corp. 
representatives at NISA convention in 
St. Louis were: (L to R) E. Dodd, St. 
Louis repair shop; R. M. Atwood, 
Sharon Transformer Div., Sharon, Pa; 
and L. Richards of the St. Louis repair 


division. 





G. E. Gillette, sales engineer, Mica In- 
sulator Co., St. Louis; and G. E. 
Phares, transformer specialist, South- 


west Electric Co., Oklahoma City, 


Oklahoma. 


ville, Tenn.; secretary—M. F. Zack, 
Mason City, Iowa; treasurer—C. R. 
Durand, Allentown, Pa. 

Fred B. Wipperman, St. Louis is 
the executive-secretary and Ward 
Rust, St. Louis, NISA engineer. Newly 
elected directors are: Alfred Elson, Jr., 
Pawtucket, R. I.; H. Ed Grant, Nash- 
ville, Tenn.; and Wm. S. Giles, Mar- 
ion, Ill. F. M. Mielke, Duluth, Minn. 
succeeds. George P. Svendsen as direc- 
tor in Region 10; G. E. Jones, Ama- 
rillo, Tex. succeeds F. T. Foshee in 
Region 13. 

Between sessions, registrants visited 
the exhibit hall where some 25 manu- 
facturers and manufacturers’ repre- 
sentatives displayed motors, controls, 
current and voltage protective devices, 
carbon brushes, insulating materials 
and general shop equipment. The 195() 
convention will be in Boston. 
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Engaged in pre-session chat at NISA 
convention are: (L to R) A. O. Kleen, 
Electric Service Co., Inc., Austin, 
Texas; W. W. (Herb) Michael, 
Michael Electric Co., Ft. Worth, Texas; 
and M. E. Cole, Insulation & Wires, 
Inc., Houston, Texas. 





J. S. T. McDowell, Longview Electric 
Motor Co., Longview, Texas (who flew 
to the convention in his own plane) 
chats with J. H. Spence (right), Huss- 
man Refrigeration Co., St. Louis. 


Maillard Heads 
Indianapolis League 


Albert L. Maillard, managing direc- 
tor, Electrical League of Indianapolis 
Inc., was re-elected president of the 
organization for the ensuing year. 
Other officers chosen to serve with 
Maillard are: vice-president—C. H. 
Domhoff, Guarantee Tire & Rubber 
Co.; secretary—H. H. Bauck, Adams 
& Co.;  assistant-secretary — Louis 
Randle, Associated Distributors, Inc.; 
treasurer—O. T. Fitzwater ; assistant- 
treasurer—W. J. Morgan, Westing- 
house Electric Corporation. 

Representing the various industry 
groups on the Board of Directors are: 
Appliance Dealers—R. B. Ludlow; 
Appliance Distributors—Hayes Holli- 
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maintenance costs 
...on the “JACKNIFE”” HINGE TROFFER* 


and 


GUTHLITE*! 


With one twist of the ingenious maintenance rod, everything—lamps starters, 
reflectors, louvres, ballast and wiring —swings down to your fingertips for 
ladderless servicing — and pulls maintenance costs right down with them! This 
exclusive feature of the “Jacknife” Troffer and Guthlite makes upkeep far 
faster, easier, safer — and up to 80% more economical. 


e 


You'll find complete details of this 
and many other Guth profit-building 
advancements in our handy new 
Pocket Catalog 46A-A. Ask for it 
today —from 









IGHTING 


THE EDWIN F. GUTH COMPANY / ST.LOUIS 3, MISSOURI 


+*® Me ; > ; 
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floodlight of its type. 


—at a lower cost. 


Electric sales outlet. 


from many angles 
this General Electric Sportslight 


This is Sport’s favorite floodlight. It won 
its spurs at Yankee Stadium. Since then 
it has been used to light more major- 
league parks, more minor-league parks, 
more college and high school stadiums, 
and more softball fields than any other 


The reason? It does a superb job—the 





LOWEST OPERATING COST 
best, we believe, of any floodlight today § Extremely high-efficiency reflector 


design delivers roughly 10 per 


Use it in your floodlighting jobs. It’s cent more light per watt—which 
General Electric’s Type L-69—available means lower power bill for the same 
from stock from almost any General footcandles. And sealed construc- 


tion and Alzak* processed aluminum 
reflector keeps original efficiency 
permanently high. 


LOWEST IN COST TO INSTALL 


It has rifle-sight aiming. It can be 
properly positioned while being put 
up—during the daytime — saving 
nights of tedious adjustment. And 
assembly is simpler—no separate 
door glass to handle. 


*Manufactured under Aluminum Com- 
pany of America patents. 





LOWEST IN COST TO SERVICE 


Relamping is done without disturbing 
reflector—and with one hand if neces- 
sary. Door glass (which is strong 
enough to take a direct blow by a 
ball) is spun-sealed to reflector, keep- 
ing out dirt, rain and bugs. No tools 
required for any servicing operation 
—even tilting for easy cleaning of 
front—and reflector always returns 
to its proper position. 





iw 


Planning an installation for softball . . . baseball? 












Engineers of General Electric's Illuminating Laboratory have prepared Standard Plans 
to help you get proper floodlighting at any level you desire. They're yours for the 
asking. GEA-2918 covers softball installations; GET-1373 covers baseball. See your 
nearest apparatus sales outlet or G-E Sales Office, or write Apparatus Department, 
General Electric Company, Schenectady 5, New York. 














GENERAL ELECTRIC 


451-136 
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A. G. Lackore, Lackore Electric Motor 
Repair, Winona, Minn.; Albert E. Ott, 
The Hoover Company, North Plain- 
field, N. J.; and Fred G. Davenport; 
Lackore Electric Motor Repair, La- 
Crosse, Wisconsin. 





Gordon McIntyre, Dow-Corning Corp., 
Midland, Mich., discusses silicones with 
John E. Urban, Reliance Electric Co., 
Perth Amboy, New Jersey. 


baugh; Contractors—H. W. Claffey; 
Manufacturers—Fred Gilchrist ; Motor 
Repair—Louis Jonas; Oil Heating— 
F, J. Schuster; Service and Mainte- 
nance—G, W. Kintner; Supply Dis- 
tributors—Tom Beecher; Utilities— 
A. C. Crandall. 

Members of the Wiring Committee 
are: Walter Meyers, chairman; 
Tom Everhard, vice-chairman; James 
Crump, Charles Coonce, A. C. Cran- 
dall, Frank Reynolds and Emmett 
Vincent. 


Medsker Heads 
Detroit Motor Shops 


Cecil R. Medsker, Miller-Seldon 
Electric Co., Detroit, was elected presi- 
dent of the Great Lakes Chapter, Na- 
tional Industrial Service Association 
at the recent annual election of officers 
of that group. Other officers elected at 
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M. F. Zack, Zack Brothers Electric, 
Mason City, Ia.; and: Earl H.. Wheat, 
Wheat’s Electric Motor Repair, Water- 
town, S. D., check short-circuiting de- 
vice puller with Harold H. Morben, 
H. A. Holden Co., Minneapolis, Minn. 





Stanley Kroell, Kroell Electric Co., 
Canton, Ill.; and E. B. Conrad, Barkley 
Electric Co., Cincinnati, Ohio. 


that time were: Vice-President—Don 
H. Blackburn, Don Blackburn & Co.; 
treasurer—Charles H. Howard, How- 
ard Electric Co.; secretary—James G. 
Spaulding, Jr., Spaulding Electric 
Company—all of Detroit. 


Northeast I.E.S. 
Meets in Hartford 


The Northeastern Regional Confer- 
ence of the Illuminating Engineering 
Society, held this year in Hartford, 
Connecticut, presented a comprehensive 
and informative program for the dele- 
gates from the New York, New Eng- 
land and Connecticut Sections on May 
12th and 13th. Speaking during the 
three general and five technical sessions 
held in Centinel Hill Hall of G. Fox & 
Company, and at the reception and din- 
ner at the Bond Hotel in honor of 
I.E.S. President Lee E. Taylor, a total 
of 33 Society, professional, utility, ed- 
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Gedney Klamp-Backs provide the 
air space required between con- 
duit and mounting surfaces in 
compliance with the latest wiring 
standards. They not only keep con- 
duit away from seepage but also 
permit painting the entire surface 
for further protection against rust. 
Spacing allows conduit to enter 
knockouts and threaded hubs in 
straight line eliminating offsets. 


Gedney Klamp-Backs and 
Straps are made in two types, 
(all sizes) one for thin wall and one for rigid conduit, guaranteeing 
absolute fit. 

Insist on these tough malleable iron Gedney Fittings for jobs 
where unusual and severe corrosive conditions prevail. Protected by 
Ged-O-Lite, the outstanding rust resisting finish. Furnished hot 
dipped galvanized if specified. Send for samples and prices. 
















GEDNEY ELECTRIC CO. 


GENERAL OFFICES: RKO BLDG., RADIO CITY, NEW YORK 20, N. Y. 


FOUNDRY, FACTORY AND SHIPPING POINT ° TERRYVILLE, CONN 





MIDWEST SALES OFFICE: LAKE-WELLS BLDG.; 201 N. WELLS ST., CHICAGO 6, ILL., PHONE: Financial 6-3398 
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Electrical living is taking big strides ahead in postwar America 
—with new homes and new appliances. This means a bigger- 
than-ever load for wiring . . . and greater-than-ever need to 
wire adequately with PORCELAIN Protection! 

The contractor makes more money—and the consumer 
saves money—with PORCELAIN.-on the job! This system 
carries a 33% to more than 100% greater load than any other 
wiring method—wire size for wire size. This extra capacity 
assures the home owner more economical installation and 
operation. Ask your Electrical Inspector about non-metallic 


knob-and-tube wiring for safety. Write for wiring manual. 








ORCELAIN 
RODUCTS, Inc. 


FINDLAY, OHIO 
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I.E.S. Vice President Walter Sturrock, 
General Electric Co., Cleveland, Ohio; 
Myrtle Fahsbender, Westinghouse 
Electric Corp., Bloomfield, N. J.; and 
Richard G. Slauer, Sylvania Electric 
Products, Inc., Salem, Mass., high- 


lighted the opening session at Hart- 
ford. 


ucational, industrial and legislative rep- 
resentatives addressed the gatherings. 
Of particular interest were reports by 
President Taylor and I.E.S. Technical 
Director C. L. Crouch; technical dis- 
cussions of Gaseous Tube Sources, bal- 
last and operating equipment, and the 
use of Plastics for Lighting, as well as 
technical symposiums on Store, Indus- 
trial, Residential, School and Highway 
Lighting. 

President Taylor stressed the grow- 
ing scope of both the national and local 
Society activities, stating that, “The 
regional programs now surpass in 
scope the activities of the national or- 
ganization of a decade ago.” In men- 
tioning the professional status of I.E.S. 
members, he pointed out that Profes- 
sional Engineering examinations are 
now required in 47 states, three U. S. 
Territories and the Dominion of Can- 
ada, and urged all I.E.S. members who 
are qualified for P.E. status to apply 
for this recognition. 

“What The I.E.S. Is Doing For 
You”, was the topic of C. L. Crouch, 
who outlined the contributions being 
made to the lighting industry by the 
Society’s 80 standing committees, Air- 
port, highway, farm, hotel and tele- 
vision research programs were among 
the many committee projects outlined. 

Keynoting the opening session, I.E.S. 
Vice President Walter Sturrock dis- 
cussed the Society’s regional formation 
and the purpose of local conferences, 
stating that “many outstanding papers, 
presented at the national technical con- 
ference each year, receive wider and 
more serviceable dissemination by these 
means, and many additional technical 
studies, equally valuable yet too numer- 
ous to be included on the national con- 
ference agenda, can be given merited 
fecognition and attention at the re- 
gional gatherings.” 
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R. D. Cutler, vice president of the 
Hartford Electric Light Co., officially 
welcomed the delegates by also empha- 
sizing the importance of sharing prac- 
tical knowledge for, he said, “changing 
trends in lighting have created a de- 
mand for design specialists, for the 
custom lighting installation of today 
must conform to specific objectives, ap- 
plications and locations.” 

In looking forward to “Horizons In 
Lighting”, Richard G. Slauer, Sylvania 
Electric Products, Inc., discussed foot- 
candles in terms of levels of intensity, 
standards and engineering. To illus- 
trate, he mentioned that, “big-league 








baseball is doing an outstanding sales- 
promotion job for high-level lighting, 
improving the enjoyment of the spec- 
tator and the playing ability of the 
teams. And it presents a challenge to 
other industries to likewise recognize 
the value of higher illumination levels. 
It should be recognized, however, that 
levels above 100 footcandles should not 
be recommended without considering 
the related problems of glare, contrast, 
brightness, color, distribution and eco- 
nomics.” In commenting on the occa- 
sional criticism created by the increas- 
ing variety of available lamps, Slauer 
defended the selection by stating that, 
“a study of existing lamps shows that 
each one is an attempt to solve a par- 
ticular problem of color, shape, circuit 
simplicity and other desirable fea- 
tures.” 

During the Symposium on Store 
Lighting, George J. Kyte of the G. 
Fox Company explained and demon- 
strated many of the lighting techniques 
used in the modern store auditorium. 
He also discussed the purpose of good 
store lighting, declaring that, “there 
are four factors to be considered: En- 
trances must be attractively lighted to 
entice customers into the store. Gen- 
eral illumination must be sufficiently 





Northeastern Regional Conference of 
the Illuminating Engineering Society 
brought together the Society’s tech- 
nical director C. L. Crouch; I.E.S. na- 
tional president Lee E. Taylor, Detroit 
Edison Company; and regional vice 
president G. W. Beals of The Miller 


Company. 
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SMALL —Only %” x 134” 
POWERFUL—6 amp. 125 Volt 
—3 amp. 250 Volt 


DEPENDABLE — Underwriter’s 
lab ‘‘T’’ rating. Unusual en- 
durance. Standard switches to 
exceed underwriters’ 6,000 
cycle requirements five times. 


QUALITY COSTS YOU LESS when you buy Levolier switches. Each of the 
twenty-six parts is precision built like a fine watch, carefully inspected, for 
utmost dependability . . . your guarantee of years of trouble-free service. 


MULTIPLE USES because of its small size, “T” rated 6 amp. 250 V. capacity, make 
it ideally suited for use in canopy mountings, for incandescent and fluorescent 
lighting and for fractional HP motor control. 


ONLY McGILL MAKES —Zezoter7 SWITCHES with the patented universal 


lever action. Push or pull in any direction . .. they work .. . giving eco- 
nomical, current saving, individual control. Here is what users say: 


“ ... have installed 10,000 “'T sell model 41 switches for 
model 41’s since 1943. There fixtures with a promise of 
hasn't been a failure in any replacing if it does not last 
of these.”’ up to 5 years.”’ 


* Name on request 





No. 25 No. 1010 

6 amp. 125 V. 10 amp. 
Toggle Switch 125 Volt 
Single Pole “T’’ Rated 
“T” Rated 

No. 21 No. 265 

3 amp. 125 V. 6 amp. 125 V. 
Pull Switch Double Pole 
Single Pole Double Throw 











For Catalog 43 write: McGill 
Manufacturing Co. Inc., 

450 N. Campbell Street Lents bo os nn ces ax ens ih ends gus elnsand sam Rh caw Gab aD 
Valparaiso. Indiana 


TRADE MARK . 
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ROUND 
SHANK 
DRILLS 





Rotary drill them closer together—without chipping—with Carboloy 
Masonry Drills! And get the other advantages these remarkable rotary 
drills offer you: 


Two styles (fluted or round) for deep or shallow holes 
Wide range of sizes 

Drill four times faster 

Carboloy Cemented Carbide tips drill any masonry 
Drills stay sharp up to 50 times longer 

Fit any standard press, rotary drill, or hand brace 
Drill clean, accurate holes quietly 


Available singly or in these handy 
kits of six assorted drill sizes 


No wonder these rotary drills work so fast, 
stand up so long. The tips are made of 
Carboloy Cemented Carbide—the hardest 
metal made by man! 


Send the coupon for more information about 
these time-and-money-saving drills, and about 
the three handy kit assortments. 


CARBOLOY. 


CEMENTED CARB 


MASONRY DRILLS 








CARBOLOY CO., 
Detroit 32, Michigan 


INC., 11175 E. 8 Mile Road 


Gentlemen: 


' 
| 

| 

| 

| : 
| Please send me Folder SA 236, describing Carboloy Masonry Drills and their 
advantages to me. 
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NAME 





ADDRESS 
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Kenneth E. Estler, Holophane Co,; 
James C. Forbes, General Electric Co.; 
and James M. Shute, Bachmann Ux. 
bridge Worsted Corp.; addressed the 
I.E.S. Hartford Conference on related 
industrial lighting applications. 


high to clearly display the merchan- 
dise. Accent lighting must focus the 
buyers’ attentions on specialties. And 
lighting in all areas must be comfort- 


| able so that the customers will wish to 


linger.” 

Frederick A. Rode, representing Ed- 
ward E. Ashley, Consulting Engineer, 
added that flexibility was equally im- 
portant so that area atmospheres could 
be shifted with the seasons. Proving 
his thesis by examples, Rode also men- 
tioned many practical installational 
kinks, operational procedures and eco- 
nomic standards by which to estimate 
the cost of modernizing the lighting in 
existing mercantile structures. 

Wentworth M. Potter, G. E. Co., 


added that, “small stores can create an 
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impression of depth by building up 
light levels at the rear of the store. It 
has been said that many small estab- 
lishments cannot afford good lighting. 
That is not the case. For the small 
store needs every available sales 
weapon to fight competition, and light- 
ing offers the greatest promotional op- 
portunities to those who will properly 
evaluate it.” 

Opening the Industrial Lighting ses- 
sion, James C. Forbes, G. E. Co., dis- 
cussed six recommended systems for 
foundries, machine shops and assembly 
plants, utilizing combinations of fluo- 
rescent, mercury and filament lamps. 
He stated, “Industry in general defi- 
nitely needs at least three times its 
present levels of illumination in order, 
to bring light up~to date in terms of 
present know-how and personal eff- 
ciency. If industry could afford 10 to 
15 footcandles 15 years ago, it can well 
afford 40 or more footcandles now 
without violating pro-rata operating 
costs.” 

Kenneth E. Estler, Holophane Co. 
Inc., stressed the importance of utiliz- 
ing more than a single type of light in 
high-bay areas, presenting typical prob- 
lems and solutions for estimating the 
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requirements of vapor and incandescent 
units, and explaining the use of the 
Holophane Calculux. He compared 
open and closed units in terms of effi- 
ciency and maintenance economics, and 
stressed the importance of specifying 
lighting installations adequate to com- 
pete with normal light absorption and 
interception by equipment and _per- 
sonnel in the shops. 

L. E. Whitmoyer, E. I. du Pont de 
Nemours & Co., Inc., presented the 
color thinking of the colorist, physicist 
and psychologist, analyzing problems 
connected with the color of food, psy- 
chological reactions, the creation of de- 
sired mental atmospheres and suggest- 
ing temperatures to the workers. 

Initiating the Residence Lighting 
Symposium, Jan Reynolds, Sylvania, 
presented an illustrated talk on 
“Trends in Home Lighting”, touching 
on built-in lighting for bookcases, 
coves, valances and kitchen cabinets, 
and devoting particular attention to 
incidental lighting in rooms used to 
view television programs. 

Bertha Schaeffer, Bertha Schaeffer 
Galleries, discussed “Color in the 
Home,” mentioning that “architecture, 
decoration and lighting are, closely- 
related fields. And all three are essen- 
tial if the result is to be both functional 
and aesthetic and if proper color values 
are to be given to textiles, skin tones, 
wall papers, food and furnishings.” 

Custom lighting was discussed by 
Thomas S. Kelly, Thomas Smith Kelly 
Lighting, and emphasis was placed 
upon techniques used to illuminate 
paintings and sculpture by analyzing 
the intensities desired, the angle of 
light incidence and the available equip- 
ment. 

Street and Highway Lighting should 
incorporate seven preliminary steps, 
according to Gene: Ray of the Holo- 
phane Co., Inc. Accident records should 
be analyzed, streets should be classified 





Store Lighting Symposium Chairman 
C. W. McCormick plans details of his 
program with Frederick A. Rode, rep- 
resenting Consulting Engineer Edward 
E. Ashley at the I.E.S. Hartford Con- 
ference, and Wentworth M. Potter, 
General Electric Co., who jointly dis- 
cussed Planned Interior Sales Light- 
ing. 
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THE 2 / My 
POWERSTAT DIMMERS 


To give that stage production a professional, big-theatre atmosphere, 
use the handy portable, “PACKAGED” POWERSTAT Dimmers to 
dim, brighten and blend stage lighting. School, church, community 
and amateur theatrical groups, as well as small theatres, find these 


POWERSTAT Dimmers ideal . . . offering the facilities of large 
switchboard installations at a fraction of the cost. 

Type DBR6-850 provides six efficient 850-watt dimmers built into 
a compact, black wrinkle-finished cabinet. Each dimmer operates 
independently to handle six different lighting circuits. This multi- 
circuit dimmer features simple installation, minimum maintenance, 
complete protection and easy, economical operation. A separate fuse 
protects each of the 6 circuits; each has its individual ‘‘on-off” switch, 
indicating light and output receptacle. Overall dimensions are 14/2” x 
187%” x 914”. Reinforced carrying straps facilitate moving the unit 
from one location to another. 

Another portable, “PACKAGED”, multi-circuit POWERSTAT Dim- 
mer is Type DBP3-1700. Consists of Three 1700-watt dimmers in one 
efficient cabinet. Each dimmer in this handy “package” can be 
mechanically interlocked to a master control for group operation. 
Dimensions: 154%” x 364%” x 13”. 
Handles, supplied for ease in 
carrying, are removable to allow 
for gang mounting when more 
than three circuits are to be con- 
trolled. 

Send for information on these 
two portable, “PACKAGED” 
POWERSTAT Dimmers . . . also 
for details on the complete line 
of POWERSTAT Dimmers — manually operated or motor-driven — 
built to meet every lighting control need. 


WRITE 6079 DEMERS AVENUE, BRISTOL, CONNECTICUT 


tHE SUPERIOR ELECTRIC 





BRISTOL, COMRECTIC#Os 


POWERSTAT VARIABLE TRANSFORMERS © VOLTBOX A-C POWER SUPPLIES © STABILINE VOLTAGE REGULATORS 
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han, Alabama, were J. G. Higgins and a 
SIMPLIFIED SERVICING at — Jr., of Higgins Electric 
sul 
ex! 
as to traffic density and accident rates, ° 
These advantages, plus many more, are the need for special lighting at particu- So 
yours when you buy economical, G-E motor lar points should be investigated, loca- the 
control centers. Only 12 inches deep, front tion points for luminaires should be co! 
connected, pre-engineered, can be factory determined, light distribution should = 
assembled, wired, and tested. Individual be analyzed, luminaires giving this dis- diz 
sections can hold combinations of two or tribution should be selected, and lamp lov 
more sizes of starter units. (NEMA Size 1, 2, sizes should be calculated for each lur 
3, and 4 for 1 to 100-hp a-c motors, 440 particular installation. - 
volts or below). Standard starters in Frederick M. Spaugh, G. E. Co of 
standard vertical sections simplify installa- ehtid ee wie eed eee or 
tion, servicing, and stocking spare parts, were designed primarily to reveal sil- shi 
yet permit flexible arrangements. houettes on the highway, and discussed sa 
In addition, each unit is “wrapped in steel,” control and lighting equipment to pa 
has built-in short-circuit and overload pro- achieve economical results. The long- eff 
tection. Wiring troughs are five inches wide, arc mercury lamp with a controlling me 
terminal and incoming bus may be at top electro magnet to centralize the arc 
or bottom as you prefer—all easily acces- in the tube, and the use of a photo cell Li 
sible. Wiring time is cut because “clothes- control to activate lamps when daylight “ 
pin contacts” (below) connect to incoming conditions dictated, were also stressed. th 
power in one quick shove. Write now for | In analyzing “The Future of Street an 
more details in Bulletin GEA-4979. Apparatus Lighting”, Philip N. Clerke, Westing- in: 
Department, General Electric Company, house Electric Corp., ctherred t G2 sti 
Schenectady 5, N. Y. accident rate compiled in the country > 


over the past decade, mentioning that, 
during 1947, 32,000 fatal accidents were i 
reported. Of this number, 20,000 were 





at night when only one-third of the - 
nation’s 37-million registered vehicles é 
are in operation. He interpreted this “ 


record by citing the losses in life, time, 
wages, property damage and medical 
costs, and declared that “street lighting ge 


should be considered as an investment - 
in life insurance rather than as an op- x 
erating cost.” ™ 

School Lighting was discussed from - 
the viewpoint of the engineer (J. L. sh 
Kilpatrick, Silvray Lighting, Inc.) and 
the educator (Dr. Rexford Souder, 
Asst. Superintendent of Schools, S 
Brookline, Mass.). Richard Bradley, 


Day-Brite Lighting, Inc., then dis- 


GENERAL (36) ELECTRIC  [iieeemereheegteeenieas Im 
the present methods employed in de- ’ 
sign, the objectives desired and the re- 
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Fred S. Ferris, Northeastern Electric 
Co., Boston, Mass.; and W. E. Laycock, 
Laycock Armature Works, Tampa, 
Florida. 


sults that can be obtained by installing 
existing equipment now obtainable. 

In a discussion on Gaseous Tube 
Sources, Walter Sturrock explained 
the improvements which have been in- 
corporated in the new H-1 and H-5 
mercury lamps, mentioning the larger 
diameters of jackets and arc tubes, 
lower temperatures, increased life and 
lumen output, versatility of burning 
positions, and the greater survival rate 
of the lamps. He also discussed small 
or miniature, intermediate, long and 
shaped fluorescent lamps from the 
standpoints of color and intensity, com- 
paring argon with crypton gas as to 
efficiency, operating voltages and lu- 
men output. 

Ernest H. Salter, Electrical Testing 
Laboratories, Inc., considered “Ballast 
and Operating Equipment”, explaining 
the necessity for auxiliary equipment 
and defining the methods for stabiliz- 
ing current through the use of instant 
start and preheat ballasts. In consider- 
ing heat dissipation by convection, con- 
duction and radiation, he spoke on 
proper ventilation, metal contact be- 
tween ballast and fixture, required 
surface areas and mounting methods. 

“Plastics for Lighting”, by C. N. 
Sprankle, Sandee Mfg. Co., completed 
this program and explained the prob- 
lenis connected with thermoplastics in 
general, injection or compression 
molding and extrusion processes. In 
comparing the various available plas- 
tics for fixture applications, he dis- 
cussed impact strength, heat distortion, 
shrinkage resistance, moisture absorp- 
tion, rigidity, burning rate, color sta- 
bility, weight and unit costs. 

Session chairmen included Walter 
Sturrock; I.E.S. Director Myrtle 
Fahsbender, Westinghouse Electric 
Corp.; C. W. McCormick, Holophane 
Co.; James M. Shute, Bachmann Ux- 
bridge Worsted Corp.; Caroline E. 
Horn, Electrical Testing Laboratories, 
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CUT JOB TIME, 
aa Sieh Bs 


WITH GREENLEE TIMESAVING 
TOOLS FOR ELECTRICIANS 
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GREENLEE HYDRAULIC BENDER 


Conduit forming is simple, fast with a GREENLEE. In but a few minutes 
one man easily makes smooth, accurate bends in rigid or thin-wall conduit, 
pipe up to 4%”, tubing, bus-bars. No kinking, wrinkling or other damage 
to conduit. And the GREENLEE is compact, portable . . . makes it easy to 
do bending right on the job. Often pays for itself on first few jobs through 
big savings in time, labor, materials. 
































KNOCKOUT TOOLS enlarge 2 BORING TOOLS that produce HAND BENDER quickiy makes 


hole for conduit or cable in 1% smooth openings fast. Electri- small-radius bends in steel, 
minutes or less. Cut smooth open- cians’ Unispur and Solid-Center copper, brass, and aluminum 
ings up to 344" in metal, bakelite Auger Bits . . . Bell Hangers’ tubing, conduit or pipe. Makes 
or hard rubber up to }%’ thick. Drills . . . Bit Extensions. neat bends up to 180°. 


GREENLE 


WRITE GREENLEE TOOL CO., 1747 COLUMBIA AVENUE, ROCKFORD, ILLINOIS 
for complete data on above equipment @s well as GREENLEE Joist Borers * Pipe Pushers + Spiral 
Screw Drivers « Automatic Push Drills * Chisels, Gouges and many other quality tools. 



















SWITCH “ON” ¢ recutarty 


@ AUTOMATICALLY 


SWITCH “OFF? svectricauy 


WITH A FAMOUS TORK TIME SWITCH 


PLAIN OR ASTRONOMICAL 





Tork Clock Time Switches are world re- f 
nowned for their dependability and ac- 
curacy. They require no regular atten- 
tion, and are available in many electrical 










capacities for both indoor and outdoor “a 
use. 
There’s a TORK CLOCK for every need. 


Economically priced from r 
Send for free literature. $9. 50 > 
NEW! Finvunes ASTRONOMIC “FOLLOW the SUN” 

30 HOUR SPRING RESERVE. 


TORK: ChOCK CO., mh 



































SILVER GRAPHITE 
and SILVER ALLOY CONTACTS 
aud BRUSHES 





Special—because these brushes or contacts 
are not stock items; every one is made with 
your particular application paramount in mind. 
Special—because they “live long” under 
peculiarly severe conditions. Special—be- 
cause our material is designed to give extra 
fine service at high altitudes. May we work 
on your particular requirements? 

Write for Catalog S-104. 


SUPERIOR CARBON PRODUCTS, INC. 
9113 GEORGE AVENUE © CLEVELAND 5, OHIO 


v SUPERIOR carcc’ 
Siac 199 BRUSHES 
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In the middle of REA construction 
contract revision confab is J. K. 
O’Shaughnessy, REA chief engineer. 
Getting first hand information on new 
clauses are Wm. J. Cagney, Jr., Evans- 
ton, Ill., and Roy Richards (right), 
Carrollton, Ga., director and vice-presi- 
dent respectively of the Rural Electri- 
can Contractors Association. 


Inc.; I.E.S. Regional Vice President 
G. W. Beals, The Miller Co.; Henry J. 
Wilson, G. E. Co. ; Robert S. Newhall, 
The Connecticut Light and Power Co., 
and Roger T. Waite, Aetna Casualty 
and Surety Company; The late Pres- 
ton S. Millar, then president of Elec- 
trical Testing Laboratories, served as 
toastmaster at the Thursday evening 
reception at which Austin D. Barney, 
president of the Hartford Electric 
Light Co. was guest speaker. 


IES East Central 
Region Convenes 


The East Central Region of the 
Illuminating Engineering Society, 
comprising the Philadelphia, Pitts- 
burgh and Capital (Washington) Sec- 
tions and Baltimore and_ Eastern 
Pennsylvania Chapters, held its an- 
nual conference in the Penn Harris 
Hotel, Harrisburg, Pa. June 6th and 
7th, 1949. Members and guests total- 
ling approximately 150 from these five 
Sections and Chapters registered for 
the two-day affair. 

Program for the opening day con- 
sisted of a Lighting Service Forum, 
four speakers on a general conference 
session and a dinner-dance. The second 
day program comprised a_ technical 
School Lighting Symposium and an 
inter-Section and Chapter contest on 
“My Most Interesting Job”. 

The Lighting Service Forum, chair- 
manned by C. S. Woodside, Capital 
Section chairman, consisted of a re- 
port on Planned Lighting activities 
which have been sponsored by the elec- 
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trical utilities in the area embraced by 
each Section or Chapter. C. C. Shot- 
well, Philadelphia Electric Co., re- 
ported on “Planned Lighting in Phila- 
delphia”, covering the lighting pro- 
motion, training, education and results 
for the Atlantic City (N. J.) Electric 
Co., Delaware Power and Light Com- 
pany, and Philadelphia Electric. Co. 
Gordon Maize, Duquesne Light Com- 
pany, reported on “Planned Lighting 
in Pittsburgh”, covering initiation and 
promotion of Planned Lighting activ- 
ities in Western Pennsylvania includ- 
ing the highly successful Planned 
Lighting Exposition and Conferences 
in Pittsburgh March 1-4, 1948. Harold 
V. Oerting, Potomac Electric Power 
Co., reported on “Planned Lighting 
in Washington”, and J. M. Stedman, 
Pennsylvania Power & Light Com- 
pany, in conjunction with B, D. Barr, 
Metropolitan Edison Co., reported on 
“Planned Lighting in Eastern Pennsyl- 
vania”, All the Planned Lighting 
activities by these various electric 
utilities were highlighted by training 
programs, direct mail promotion, and 
cooperation with other segments of 
the industry such as electrical manu- 
facturers, electrical wholesalers, elec- 
trical contractors and others. The pre- 
pared material of the Edison Eelctric 
Institute was used by some utilities, 
while others prepared their.own to 
meet their specific requirements and 
local conditions. 

The general session was chair- 
manned by Harry Restofski, Pitts- 
burgh Section chairman. First speaker 
was IES president Lee E. Tayler, who 
talked on “The Functions of TES” 
and gave a report on its continued 
growth, the work of the technical and 
other committees, and some of the aims 
and objectives for the future. Arthur 





Studying Merit Award Entries are 
Adam and Abe Sluis, Sluis Electric, 
Chicago father and son contractor 
combination. 
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Specify KEYSTONE 


ELECTRICAL EQUIPMENT 





If you want to buy electrical equipment most 
advantageously, order Keystone. These prod- 
ucts are brought to you at unusually low 
prices—as a result of the many economies we 
have been able to effect in our production. 


Ask for our catalog and learn how much 
you can save by buying Keystone. 


SQUARE WIREWAYS 


screw cover 
4 flangeless type 


Provided with 1/2” to 114” knock: 
outs spaced alternately every 3 
inches to facilitate electricians’ 
work. End plates provided with 
multiple knockouts for pipe up 
to 214”. Also available without 
knockouts Black and baked 
aluminum. 





square, hinged 
cover 
flanged type» 


Made in 4x4 and 6x6 in. sizes— 
1 to 5 ft. lengths. Hinged cover 
provides easy accessibility to wir- 
ing. Knockouts on side and back 
Black enameled (except to coastal 
areas, for which they are gal- 
vanized) Also without knockouts. 


OCTAGON CABLE BOXES 








Mounted on bars—straight, shallow or deep. Available with double 
knockouts 1/2”, with Romex or BX cable clamps. 


OTHER FITTINGS 


“Smooth Flow” 
STANDARD SIZES 4x4 and 6x6, INTERCHANGEABLE moo 





DROP HANGERS e NIPPLES ELBOWS 
TROUGH COLLARS e BRACKET HANGERS Illustration shows inside radius 
CLOSING PLATES « “T's” and “L's” mie ay 
JUNCTION BOXES e REDUCERS through. Sizes 4x4 and 6x6. 


CLEAT HANGERS e OLD WORK HANGERS 
All items stocked and 











ready for immediate de- 

ARCHITECTS! ENGINEERS! ead 
Send for catalog showing specifications and print Let us quote on special 
dimensions. Wireways you may need. 





Limited number territories open for experienced 
factory representatives. 


a4 KEYSTONE MFG. CO. 


23328 Sherwood Road «+ Center Line (Detroit), Mich. 













































Prost: Ofte 
5-in-] Outfit 


An all ‘round outfit—as easy to 
.. Four stems and soldering 
Needle valve 


and brazing work... 


.. Lights instantly at full 
heat regardless of drafts or weather Toronto. 





Order from your local Jobber 


5-in-1 Precision Outfit . . . 


The term “Prest-O-Lite” is a registered trade-mark of The Linde Air Products Company, 
a Unit of Union Carbide and Carbon Corporation. 


Precision Flame Control for 
SOLDERING, HEATING, BRAZING 


.-» No pumping, priming, or generating 
use on a pole or underground as in ...No smoke or fumes. @ Ask your 
nearest “Prest-O-Lite” Jobber or write 
copper handle all soldering, heating, us for further details. The Linde Air 
Products Company, 30 E. 42nd Street, 
control gives exact flame and heat New York 17, N. Y. In 
Dominion Oxygen Company, Limited, 
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@ Most of your bearing needs 
are listed in the Johnson Cat- 
alog—standard stock sizes. 
There are over 850 sizes of 
General Purpose (GP) Bear- 
ings, over 300 Electric Motor 
(EM) Bearings and more than 
350 sizes of Universal Bronze 
Bars, both solid and cored. 
You can save time and money 
by ordering from this 84 page 
Johnson Bronze Catalog. Write 
for your copy today. 


490 SOUTH MILL STREET «© NEW CASTLE, PA. 
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C. R. Hemby, Hattiesburg, Miss., con- 
tractor witnessed Thompson hanger 
demonstration by T. B. Farrington, 
The Thompson Electric Co., Cleveland, 
Ohio. 


A. Brainerd, Philadelphia Electric Co. 
illuminating engineer and president of 
the United States National Committee 
of the International Commission on 
Illumination gave a “Report on the 
International Commission on IIlumi- 
nation” held in Paris during the sum- 
mer of 1948. James M. Ketch, General 
Electric Co. lighting engineer on office 
and school lighting presented a paper 
on “The Lighting of Museums and 
Other Public Buildings”, which in- 
cluded suggested lighting techniques 
and a report on the experimental light- 
ing system installed in the Metro- 
politan Museum in New York City for 
the purpose of studying museum light- 
ing problems. E. W. Lampert, chair- 
man of the Fleur-O-Lier Technical 
Committee described “The Fleur-O- 
Lier Specification and Rating”. 

The School Lighting Symposium 
was chairmanned by Geo. E. Shoe- 
maker, chairman of the Philadelphia 
Section. Three talks, each devoted to 
a separate phase of the school lighting 
problem, were presented. Ralph C. 
Lamciano, M. D., chief ophthalmologist 
for the Philadelphia Board of Educa- 
tion, discussed the “Prevalence of De- 
fective Vision in Pennsylvania”. Mar- 
shall Ziv, of National Chemical and 
Manufacturing Co., Chicago, IIl., told 
about the “Effect of Color in the Class 
Room”, reporting further on the re- 
search of Dr. Darrell B. Harmon, Uni- 
versity of Texas. Wm. H. Kahler, 
Westinghouse Electric Corporation, 
Cleveland, and member of the IES 
Committee on Lighting for Education, 
explained the “American Recom- 
mended Practice of School Lighting”, 
and showed various lighting layouts 
for typical school classrooms on slides, 





comparing expected lighting results. 
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During the Society fiscal year each 

Section and Chapter held a contest 
between local members on “My Most 
Interesting (Lighting) Job”. Winners 
in these five local contests then com- 
peted in the Conference contest. G. 
Harmon Bronner, illuminating engi- 
neer, Consolidated Gas & Electric Co., 
Baltimore, represented the Baltimore 
Chapter with a presentation of an 
office lighting installation at the Gun- 
ther Brewing Company, Baltimore. 
G. W. Wagner, application engineer, 
Lighting Application Section, Phila- 
delphia Electric Co., represented the 
Philadelphia Section with a presenta- 
tion of gymnasium lighting in the 
Palestra, University of Pennsylvania, 
designed to permit television broadcast 
and the taking of 35 mm. moving pic- 
tures of games in action. Leo H. 
Cleary, consulting engineer of Wash- 
ington, D. C., represented the Capital 
Section with a presentation of the re- 
lighting of Stocket-Fiske Stationery 
Co’s. store in Washington, D. C. H. J. 
Krietzberger, lighting engineer with 
Pennsylvania Power & Light Co. repre- 
sented the Eastern Pennsylvania Chap- 
ter with a presentation of residence 
lighting of a library and oil paintings 
in the living room of a private home. 
H. S. James, lighting engineer for 
Duquesne Light Co. represented the 
Pittsburgh Section with a presentation 
covering the relighting of Peoples City 
Bank, McKeesport, Pa. 

A Committee of three judges an- 
nounced H. S. James as winner of the 
contest, “My Most Interesting Job”, 
based on the relighting of the Peoples 
City Bank job, covered by his pres- 
entation. 

Under the chairmanship of Harry 


Post session huddle on lighting appli- 
Cations at recent all-industry conven- 
tion in Minneapolis is held by: (L to 
R) O. E. Peltola, engineer, Peltola 
Electric Co., Mankato, Minn.; R. J. 
Salfer, Mankato Electric Co.; and Art 
Erickson, Charles A. Anderson Co., 








Minneapolis lighting fixture jobbers. 





Durolet 
for durability 
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DUROLET Cable Riser Supports and 
Cable Terminators, above, are avail- 
able in many combinations and types. 
DUROLET Cable Riser Support Clamps 
are tailored for specific cables—can 
be made to carry duplex or regular 
cable. Wedge inserts are made of 
tough gear-stock canvas-base Bake- 
lite. 


DUROLET Insulating Bushings are 
made of high quality laminated 
moisture-resisting insulating material 
having high mechanical strength. 
After machining they are coated 
with a _ special phenolic varnish. 
Available for Rigid Steel Conduit in 
several types, from 14” to 6” and 
for E.M.T. to 2” sizes. 








Condutt 


8 ® ®@ 


Jobs 


DUROLET laminated phenolic moisture- 
resisting insulating material represents the 
ultimate in lasting products for important 
electrical construction projects. DUROLET 
Products include Insulating Bushings, 
Cable Terminators and Cable Riser Sup- 
ports . . . furnished in sizes and types 
for the full range of heavy power and 
commercial building jobs. 





Write or wire us for latest circulars or send 
in your sketches. 


DUROLET ENGINEERS WELCOME YOUR 
INQUIRIES AND WILL WORK OUT DE- 
SIGNS TO MEET YOUR SPECIAL NEEDS PROMPTLY. 


Durolets 


Some territories open for qualified 
Sales-Engineering Representatives. 


ANUFACTURING COMPANY 


6321 DETROIT AVE., CLEVELAND 2, OHIO 
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For unexcelled dependability and permanence 


Seely and Tustall 
<TIME SWITCHES 





Highest quality material and unexcelled 
craftsmanship combine to make Auto- 
matic Time Switches the preference of 
those who demand long life depéndability 
backed by an unconditional guarantee. 

Compact, carefully engineered Auto- 
matic Time Switches have new type, 
easily set trip levers. Trip levers and dial 
are visible thru window in attractively 
finished, tamper-proof case. 

Stock Models: Single Circuit, Single 
Pole, 10 Amperes Capacity to Two Cir- 
cuit, Four Pole, 45 Amperes Per Pole 
Capacity. Special models engineered to 
your requirements. 


RELAYS 


Automatic Electric Relays . . . Midget, 
Interlocking, Circuit Control, Latching, Adjust- 
able . . . are built to exacting high standards to 
assure unexcelled dependability. Custom built 
relays designed to your specifications. 

Accurately rated Automatic Electric Relays 
deliver “Diamond Quality” performance.., 


my Write for complete specifications. 
LOOK FOR THE DIAMOND SEAL FOR DIAMOND QUALITY 


EQUIPPED WITH SYNCHRONOUS, 
SELF-STARTING MOTORS 


A.C. OR D.C. OPEN OR CAN TYPE 
WITH TUBE-BASE PLUG-IN FEATURES 












50 STATE STREET 










MANKATO, MINNESOTA 
































Hand-l-Hack is the 
first genuinely portable 
hacksaw machine. You 
can take it to the work. 
It will cut in any position. 
CARRIES IT Save elbow grease—the 
most costly power known. 
Simply clamp your work in the HAND-I- 
HACK swivel vice . . . set blade. . . start 
motor. HAND-I-HACK does the rest. 
Shuts. off automatically when cut is 
finished. 
HAND-I-HACK can do 95% of all saw- 
ing jobs usually done by hand. Uses low- 
cost 10" hand blades which last 3 to 5 
Th ' times longer . . . because HAND-I-HACK 
e only j 
TRULY PORTABLE OPerates on draw cut and lift return 
Hack Saw Machine. Principle. Capacity 3" x 3". 


WRITE TODAY for full information, and name of 
nearest dealer. 





“Trade Mark Keg: U. 8. Pat. Off. 


— Ligse-ROLLWAY oxen a en @-Ganed  s—__\_ 


808 Emerson Ave. 


























Syracuse, N. Y. 
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Charles Hamer, H. L. Hamer Electric 
Co., Lake Forest, Ill., watches C. R. 
Burt, Sangamo Electric Co., Spring- 
field, Ill., demonstrate new electric 
timer. 


Grattan, Jr., IES Regional Vice Pres- 
ident in the East Central Region, and 
illuminating engineer for the Potomac 
Electric Power Company, Washington, 
D. C., the Conference Committee pre- 
pared its conference program around 
timely topics and, in the main, selected 
local speakers from the five local Sec- 
tions and Chapters. It is believed that 
this local participation accounted for 
the high degree of interest shown in 
the entire program, and for the prac- 
tically full attendance at each session. 

Jos. J. Schuchert, Duquesne Light 
Co., Pittsburgh, becomes Regional 
Vice President of the IES East Central 
Region next Oct. Ist, for a three year 
term. 





Leisurely huddle between sessions at 
recent NCEI all-industry conference 
in Minneapolis finds (L to R) Vince 
Guggenberger and S. J. Muggli, Cold 


Spring Electric Co., Cold Spring, 
Minn.; and E. H. Fillbrandt, Win- 
throp, Minn., electrical contractor dis- 
cussing institutional wiring techniques. 





















































H. R. Greene, Day-Brite Lighting, Inc., 
explains new fixtures to L. R. Fohl 
(right), Hilscher-Clarke Electric Co., 
Canton, Ohio. 


Building Contracts 
Show Mixed Trend 


F. W. Dodge Corporation reported 
recently that contracts awarded for 
buildings, public works and_ public 
utilities projects in the 37 states east 
of the Rocky Mountains in April 
amounted to $842,586,000 to show a 


13 percent gain over March and a de- |- 


cline of 4 percent from April of last 
year, 

Increased investment commitments 
were reported in commercial building, 
educational and science building, hos- 
pital and institutional building, social 
and recreational building, and single- 
family houses built to owners’ orders 
for their own occupancy, last month’s 
totals in these groups being higher than 
those for March and for April of last 





At RECA meeting in Chicago, Stuart 
C. Irby, Jr. (left), Irby Construction 
Co., Jackson Miss., checks new mate- 
rials developments with Kemp Hay- 
thorne, manager, new products devel- 
opment, U. S. Rubber Co., New York. 
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the 
CHAMPION 
DE LUXE WHITE 

LAMP! 








: New 
DeLuxe 
white 


The instant you compare this new CHAMPION Lamp with the ordinary 100 
watt bulb you'll want to adopt the De Luxe White as your standard. It’s the 
greatest improvement in lamp bulbs since the inside frosted bulb first came 
out twenty-five years ago. 

The CHAMPION De Luxe White gives a soft, white light, highly diffused, 
easy on the eyes, at no sacrifice in light output. Reflected glare from shiny surfaces 
is cut way down. It’s the same size, has the same electrical and illumination 
characteristics as the standard 100 watt inside frosted lamp. It’s ideal wherever 
bulbs must be exposed or unshielded. It means less glare — better, pleasanter 
seeing. 

ASK YOUR LAMP SUPPLIER TO 
DEMONSTRATE THE NEW CHAMPION 
DE LUXE WHITE LAMP 


CHAMPION LAMP WORKS 


Massachusetts 


CONSOLIOATEO ELECTRIC LAMP 


Lynn, 


A OIVISION orf 
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only two screws 
box or plaster ring. Only tool 
needed is a screwdriver. 

















Complete with receptacle, two 5-foot chains, 
“$"“ hooks and clips. Nothing else to buy. 


{?'S EASY TO SEE WHEN IT’S 


Day-Brite Lighting, Inc., 5402 





2. Screw hanger fo outlet box — . 
fering, no punching, no drilling. 






DAY-BRI 
St. Louis 7, Missouri. Nationally distributed only 
through leading electrical wholesalers. 


In Canada: address all inquiries to Amalga- 
mated Electric Corp., Ltd., Toronto 6, Ontario. 





3. Hang the fixture and just plug 
Nocen- ¢ itin. That's all! nding— 

regular 2-wire cord and plug may 
e be used. 


HYDEE HANGERS* REDUCE INSTALLATION TIME 


List price, 
$1.65 each 


TE 






*Patent No. 
D-141024 
and No. 


| writers 

) approved. 
) 7. M. Reg. 
1 U.S. 

| Pat. Off. 


Bulwer Avenue, 




















“EFFICIENCY” DEVICES FOR CONDUIT and CABLE SUSPENSION 


— 





FOR QUICK, EASY, SAFE 
CABLE INSTALLATION ... 


“‘Efficiency’’ NESTED 
CONDUCTOR RACKS 























Manufacturers of Efficiency 
Electrical Devices for Conduit, 
Wire and Cable Suspension 








Write for catalog 38-A 





@ Designed to carry conductors uidistant 
from center to center .. . Efficiency 
patented racks feature porcelain bushings 
and require but one bolt to support bush- 
ing and clamp it to the steel frame. Clamps 
are separate, allowing independent in- 
stallation of each cable line. Furnished 
for your requirements for cable from 5/16” 
to 234” diameter. 
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E. M. Reid, Benjamin Milwaukee 
representative (left) with W. G. Shier 
and journeyman Holm Pederson of 
Crafts, Inc., Manitowoc, Wisconsin. 


year. Awards for public works were 
also in the ascendency during the 
month. 

At the month’s end, the cumulative 
record for the year in all building and 
engineering classifications showed a 
total of $2,641,656,000 or 8 percent 
less than the total reported for the cor- 
responding four months of last year. 

The deficit for the first four months 
was brought about by an over-all de- 
cline in nonresidential contract com- 
mitments of 1 percent to a total of 
$1,087,589,000 a decline of 17 per- 
cent in residential awards to a total 
of $907,796,000, and a decrease in 
public works and public utilities awards 
of 3 percent to a total of $646,271,000. 

During the first four months, many 
classifications were running at a rate 
higher than a year ago. Those show- 
ing gains and the percentage increase 
over the first four months of last year 
follow : educational and science, 5; hos- 
pital and institutional, 3; public build- 
ings, 96; religious buildings, 19; social 
and recreational, 13; dormitories, 57; 
single-family houses built to owners’ 
orders for their own occupancy, 14. 

Awards for building and engineering 
works for public account constituted 
38 percent of the total of last month’s 
contract volume, and also accounted 
for 38 percent of the first four months’ 
total. 


1.E.S. Elects Officers 
Plans Conference 


The Illuminating Engineering So- 
ciety has announced the newly elected 
officers who will take office on October 
Ist, 1949, as consisting of Charles H. 
Goddard, Sylvania Electric Products 
Inc., Ipswich, Mass., as_ president; 
S. G. Hibben, Westinghouse Electric 
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Corp., Bloomfield, N. J., as vice presi- 
dent; E. M. Strong, Cornell University, 
Ithaca*N. Y., as treasurer ; A. H. Man- 
waring, Philadelphia Electrical and 
Manufacturing Co., Philadelphia, Pa., 
as general secretary; and Duncan M. 
Jones, Curtis Lighting of Canada Ltd., 
Montreal, Que., and R. L. Biesele, Jr., 
Southern Methodist University, Dal- 
las, Tex., as directors for the Society. 

New Regional Vice Presidents to be 
installed in October are: Southern Re- 
gion, Joe B. Browder, Georgia Power 
Co., Atlanta, Ga.; Canadian Region, 
G. F. Dean, Toronto Hydro-Electric 
System, Toronto, Ont., Southwestern 
Region, F. A. Covington, City Public 
Service Board, San Antonio, Texas; 
and East Central Region, J. S. Schuch- 
ert, Duquesne Light Co., Pittsburgh, 
Pa. 

Also announced by the I.E.S. are 
highlights of the National Technical 
Conference scheduled for French Lick, 
Indiana, Sept. 19-23. Having an ap- 
peal to everyone in lighting and re- 
lated fields, the Technical Sessions will 
include a variety of subjects, such as 
light sources, color, street lighting, res- 
idence illumination, brightness, day- 
light control at windows and utiliza- 
tion for floodlights. 

This Conference sees the retirement 
of Lee E. Taylor, Detroit Edison Co., 
as president of the Society, and it will 
also witness the annual presentation of 
the I.E.S. Gold Medal and Award Cer- 
tificate for “meritorious achievement 
conspicuously furthering the profes- 





Banks of grid resistors are mounted 
on wall and column racks in air condi- 
tioning room of the Terrace Plaza Ho- 
tel Building in Cincinnati. Units con- 
trol operation of a 700 hp. and 600 
hp., wound rotor motor on two refrig- 
eration machines. Note use of square 
duct to carry conductors down to rheo- 
stat control boards. Photo taken dur- 
ing installation by Bertke Electric Co., 
Inc., Cincinnati electrical contractors. 
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_ ” The Srappesilinass of 


«GD LIGHTING 


The amazing “Whiter than White” Abolite finish 
adds a NEW brightness, a NEW efficiency fac- 
tor to the already popular ABOLITE line of fine 
lighting units. Designed and engineered to pro- 
vide maximum illumination on working surface 
areas, ABOLITE achieves complete satisfaction 


and top performance — yet all so simply. 


We call it “engineered seeing" because it directs 


“more light where you want it”. 


Write for the ABOLITE catalog—a complete line 
of industrial commercial units for every lighting 
purpose. Let us help you—SPECIFY ABOLITE— 
AND GET THE BEST SOLD EXCLUSIVELY THROUGH 
ELECTRICAL WHOLESALERS 





WHITER THAN WHITE 


ABO (LITE 


ol “7 ating 
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sion, art and knowledge of illuminating 
engineering” to Dr. Ward Hgrrison, 
retired Director of the Engineering Dj- 
vision of the General Electric Lamp 
Department, whose contributions to 
lighting include the design of the RLM 
standard reflector, the glassteel dif- 
fuser, the first cleartop semi-indirect 
unit and the first industrial continuous- 
row fluorescent installation. 


— 


THE MAGNO-TRONIC 
FLUORESCENT STARTER 


Fully, automatic thermal relay with unusually long life that 
PROTECTS eliminates blinking lights and protects all auxiliary Btw 
Replacement of worn-out lamp automatically restores closed 
SIMPLIFIES circuit—replacement of starter unnecessary. No button to push. 
TY Bf .) Magno-Tronic starters provide exact timing in the lamp elec- 
REDUCES COSTS tro OR ee oy process preventing encenive loss of emission 
material, thereby assuring the maximum in the useful life of a 
lamp. The established quality of this starter saves considerable 
time in maintenance and man hours required to repair and/or 
replace an inoperative lighting unit. 
VERSATILE Will operate efficiently over an extended voltage range under 
widely “5 temperatures. 
UARANTEED FOR ONE YEAR. 
The (SP-15-20) for use with either 15 or 20 watt lamps 
The (SP-30-40) for use with either 30 or 40 watt lamps 
The (SP-100) far use with 100 watt lamps 





Ask for descriptive literature 


INDUSTRIAL ELECTRONICS CORP. 


Double-offset welded aluminum bus 
(two \% in. by 5 in. bars) replaces 
conventional bolted, lap-joint copper 
bars in this 4,000-ampere breaker serv- 
ing 2,000 kw. d-c generator on mill 
floor of new ALCOA plant in Daven- 
. 2 port, Iowa. Installation by Fischbach 
Saved Hundreds of Man Hours and Moore, Inc., electrical contractors. 


says E. C. Thirlwell, Jr., prominent 


electrical contractor of Louisville, Ky. 


Aluminum Alloy 


“UP-RIGHT” 
SCAFFOLDS 





Can be erected at the rate of one 
minute per section! 6-foot and 
shorter sections available. Rolled 
easily from position to position 
throughout the job. Stronger than 
structural steel yet one third the 
weight. No wrenches, wing nuts, 
or bolts. Each section folds flat. 


Write for Descriptive Circular 

Drilling aluminum spacer bar for 
aluminum bus system. Carbon tetra- 
chloride is used as lubricant with point 
of conventional drill ground down simi- 
lar to that of wood bit so outer edge 
cuts first. Technique was used by 
Fischbach and Moore, Inc., electrical 
contractors on the ALCOA plant in 
Davenport, Iowa. 
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Marion and E. J. Conness, Lakeland 
Electric & Supply Co., Lake Geneva, 
Wis., study Hi-Hat lighting unit, dem- 
onstrated by C. R. Hower (right), 
General Lighting Company, New York. 


Dates Ahead — 


International Association of Electrical In- 
spectors—Eastern Section, Hotel Statler, 
Boston, Mass., August 11-13; Western 
Section, Hotel Statler, St. Louis, Mo., 
September 26-28; Northwestern Section, 
Butte, Mont., October 3-5; Southwestern 
Section, Hotel San Diego, San Diego, 
Calif., October 10-12; Southern Section, 
Hotel Shamrock, Houston, Texas, 
October 17-19. 

Illuminating Engineering Society—Na- 
tional Technical Conference, French 
Lick, Ind., September 19-23. 

Pennsylvania Electric Association—An- 
nual meeting, Benjamin Franklin Hotel, 
Philadelphia, Pa., September 20-21. 

National Electronic Conference — Edge- 
water Beach Hotel, Chicago, Ill., Sep- 
tember 26-27. 

International Municipal Signal Associa- 
tion—Annual meeting, Wm. Penn Hotel, 
Pittsburgh, Pa., October 10-13. 

National Safety Congress and Exposition 
—Chicago, IIl., October 24-28. 

National Electrical Contractors Associa- 
tion—Annual convention, Rice Hotel, 
Houston, Texas, November 8-11. 

National Electrical Manufacturers Asso- 
ciation—Chalfonte-Haddon Hall, Atlan- 
tic City, N. J., November 13-18. 

Sixth All-Industry Refrigeration & Air 
Conditioning Exposition—Atlantic City, 
N. J., November 14-18. 

Plant Maintenance Show and Conference 
Py : eee Cleveland, Ohio, January 

American Society of Heating and Venti- 
lating Engineers—Dallas, Texas, Janu- 
ary 23-27. 

Southwest Air Conditioning Exposition— 
Dallas, Texas, January 23-27. 

American Institute of Electrical Engineers 
—wWinter general meeting, New York, 
N. Y., January 30-February 3. 

National Electrical Manufacturers Asso- 
ciation—Edgewater Beach Hotel, Chi- 
eago, Ill., March 13-16. 





Manufacturers 
News 


WESTINGHOUSE 
APPOINTMENTS 


The election of three new officers of 








the Westinghouse Electric Corporation 
has been announced. James H. Jewell, | 
manager of apparatus sales, and John | 





For QUALITY You can trast [ 





Every installation or maintenance job done with COLLYER. WIRES 
AND CABLES is a credit to you and a source of satisfaction to your 
customer. Each type of wiring is specially designed and constructed to 


work fast and easily and to g 
operating conditions. Conduct 


ive good service under the most severe 
ors are encased in insulations of uniform 


wall thickness ,and high dielectric strength. Coverings protect con- 
ductors against wear and abrasion . . . Collyer wires are easy to pull, 


splice, tap or terminate. For 
choose Collyer. 


quality you can always trust, always 








if weacainliononn. 


CABLEX (Non-metallic Sheathed Cable) 


Smooth, non-tacky finish; flame-resistant braid — insulation Collyer 


Type T Resistol. Size 


RUBBER INSULATED BUILD 


s 14 to 4 with 2, 3, or 4 conductors. 


ING WIRE 


Type R, Type RH, and Type RW. Available lead sheathed or braid 
covered for voltages to 5,000 or higher. 


SERVICE ENTRANCE CABLE 





Type SE, Style U, unarmored, with concentrically wound bare neutral. 


Gray weatherproof br 


Has high dielectric str 
lead covered, single or 


aid —- flame retardant and inconspicuous, 





ength — resists oil, ozone and heat. Braided or 
multi-conductor, for voltages up to 15,000. 





SUPRENE TYPE RR UNDERGROUND CABLE 


Rubber insulation with 
installations. Underwri 
Single and multi-condu 


Collyer 
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tough neoprene jacket for aerial, conduit or duct 
ters’ approved for Underground Service Entrance. 
ctors. 


INSULATED WIRE CO. 


245 Roosevelt Ave., Pawtucket, R. I. 














MOUNT OUTLET AND 
JUNCTION BOXES, 
RACEWAYS AND EQUIPMENT 
WITHOUT DRILLING BEAMS 






Flat Surfaces and Tapped 
Holes minimize labor 


It is now possible to suspend cables, 
raceways, pipes, boxes and equipment 
from steel I beams without drilling or 
special tools. Write or wire today for 
bulletin number THR 105. 






> Easier and Quicker to Install 
> Vibration Proof 

> Heavy Duty 

> Grips Entire Beam Flange 

» Re-usable 

» 5 Types 








3600 West Potomac Avenue, Chicago 51, Illinois 
11 Park Place, New York 7, New York 











~ for the latest i 


* Adhesives * Cements 
* Compounds * Enamels 
* Fabrics Fiberglas National Electric Coil Company engineers are constantly 
i : at work improving on old insulation formulae, developing 
* Laminates * Mica Products new ones. The net result, to you, is that National insula- 
. tion, properly applied, will always give you good, de- 
” Papers and Fibers pendable service. 

* Silicones @ Sleevings You can count on National for all your insulation needs 
: - +. including special items to overcome specific adverse 

° Tapes ° Tubing conditions. Prompt shipment, too. 
e ° There's a National field engineer near you. It's his busi- 
Varnishes ness to help you get more from the insulation you use. 


NATIONAL FLEGTRIC (COIL COMPANY 


COLUMBUS 16, 


CLECTRICaAL ENGINEERS MAKERS oF \ REOESIGNING AND REPAIRING 
e.c.ecre - Oils AND INSULATION ROTATING ft. ecre at ua ” 


OHIO, U. S. A. 












J. H. JEWELL 











































J. M. McKIBBIN 


M. McKibbin, assistant to vice pres- 
ident and manager of advertising and 
sales promotion, both of Pittsburgh 
were elected vice presidents. Herbert 
P. MacDonald, treasury manager in the 
company’s Eastern district office in 
New York City, was elected assistant 
treasurer. He also has been appointed 
credit manager of Westinghouse and 
will make his headquarters in Pitts- 
burgh. 

The following executive changes de- 
signed to provide more adequately for 
the firm’s expanded postwar activities 
and new product lines have been an- 
nounced. 

Vice President L. E. Osborne is as- 
signed staff supervision over all the 
company’s manufacturing activities, in- 
cluding all matters of production and 
industrial relations. Simultaneously he 
retains operating responsibility for five 
major manufacturing divisions. 

James H. Jewell, vice president, takes 
over staff supervision of all sales and 
marketing on a company-wide basis. 

John K. Hodnette, vice president and 
head of the transformer division at 
Sharon, Pa., becomes general manager 
of industrial products with headquar- 
ters at Pittsburgh. Reporting to him 
will be all operating divisions making 
industrial goods as well as the district 
sales organizations which sell these 
goods. 

John M. McKibbin, vice president is 
appointed general manager of con- 
sumer products with responsibility for 
operation and distribution of the ap- 
pliance division and the home radio 
division. Mr. McKibbin will make his 
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headquarters at Pittsburgh. 
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G-E CHANGES 


John W. Belanger, manager of the 
General Electric Company’s turbine 
division at Schenectady, N. Y. and 
Nicholas M. DuChemin, manager of 
the company’s meter and instrument 
divisions at Lynn, Mass., have been 
appointed assistant general managers of 
the G-E apparatus department. They 
will assist in directing operations of the 
department’s product divisions, works 
service divisions and various works. 

Marketing activities of the apparatus 
department will continue to function 
under the direction of Chester H. Lang, 
G-E vice president in charge of appara- 
tus department sales. 

Harold E. Strang, of Schenectady, 
engineering manager of the affiliated 
manufacturing companies department, 
has been appointed manager of the 
apparatus department’s meter and in- 
strument divisions at Lynn, Mass. He 
succeeds Nicholas M. DuChemin. 

Glenn B. Warren has been appointed 
manager of the turbine divisions, suc- 
ceeding John W. Belanger. Edwin E. 
Parker has been named to succeed Mr. 
Warren as manager of engineering of 
the turbine divisions. 

The appointment of James H. Goss 
as manager of engineering in the con- 
trol divisions of the apparatus depart- 
ment has been announced. 

W. F. Rauber has been appointed 
manager of sales for the switchgear 
divisions, apparatus department. He 
succeeds J. D. Hoffman, who has been 
appointed sales manager for the air 
conditioning and commercial refrigera- 
tion division of the air conditioning 
department, Bloomfield, N. J. 

The Lamp Department has created 
a new sales district in Tampa, Fla. 
and it will be headed by Douglas B. 
Clark. 


ALLIS-CHALMERS CHANGES 


Robert S. Flesheim has been pro- 
moted from manager of Allis-Chalmers 
electrical department to assistant to 
W. C. Johnson, executive vice president 
of the company’s general machinery 
division. He succeeds J. D. Greens- 
ward, who has been appointed general 
manager of the Norwood, Ohio, works. 

J. G. Schaefer has been named man- 
ager of the newly converted Youngs- 
town district office. Formerly a branch 
office, it has been moved from the 
Mahoning Bank Bldg., to the Ohio 
Edison Building. 


SYLVANIA APPOINTMENTS 


E. W. Gutelius has been named to 
direct advertising and sales promotion 
for the lamp and fixture divisions of 
Sylvania Electric Products Inc. 

Alfred C. Viebranz, formerly govern- 
ment sales representative for the Elec- 
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Fixture Hangers 


FOR INSTANT ALIGNMENT 


At last you can get a Fixture Hanger that turns to any angle after being 
screwed to an outlet box. Although base and receptacle remain stationary, 
hanger arms may be turned to align with any preconceived lighting plan. 
Exclusive Friction Ring firmly holds fixture in selected position. Hanger 
screws on to 344" or 4" outlet boxes, no other fastening necessary. Fur- 
nished complete with receptacle, two S’ chains, hooks and cord clips. Also 
available with bushed hole only, or with 3 wire solid ground receptacle. 
All Friction-Set Hangers are approved by the Underwriters’ Laboratories. 
K100 shown above, List Price $1.10 *» Write for Bulletins K25, K26 and K27 


SIMPLET ELECTRIC COMPANY 


3600 West Potomac Avenue, Chicago 51, Illinois 
11 Park Place, New York 7, New York 



























f ( ; g electric tools on 
every job. Lightweight, Onan air-cooled, engine. 
driven electric plants sup oe able 
power anywhere for lights, drills, saws, pipe- 
threaders, planers, spades, and tampers. Carry 
*em, wheel ’em, or truck ’em right to the spot and 
plug-in for all the power you need. Equipped 
with carrying handles or dolly-mounted. 


Use fast-working, cost-cutting 

















a . A.C. Models: 350° to 
; 35,000 watts. 


D.C. Models: 1200 to ® A 


%, \ 
15,000 watts. 4 fe fe fe fe fe 
tn Ub Ube UN Ue 


Diesel Plants: 2,500 to ie 


55,000 watts. 
Send for Catalog 


D. W. ONAN & SONS INC...” 
3167 Royalston Ave., Minneapolis 5, Minn.. 











© Send your catalog on Portable Electric Plants 
a 

: NAME 

: 

: ADDRESS 

4 cry STATE 





¥ 








































The difference in cost of using 
muscle power on hand die-stocks 
and the cost of using the same 
die-stocks on the Oster "Power 


Vise Stand" is "EASY MONEY". 
It's yours for the taking. 


Compared with hand threading, 
cutting-off, and reaming pipe, 
here's what the "Power Vise 
Stand" saves per thread in 
minutes and seconds: 


Pipe Size =" %" 1” 1%" 1%" 2” 
Time Saved 1-1 1-26 2-51 3-33 4-3 5-27 


Hundreds of owners of Oster 
"Power Vise Stands" have told us 
they have easily paid for the cost 
of the machines in a few months. 


Important Note: Not only is the OSTER 
“Power Vise Stand" the ORIGINAL 
machine of its kind with more PROVED 
features of construction, but it is the 
lowest priced of any similar machine 
on the market today. 


Write for Catalog No. 22-A 























~~ 


a ONLY 
- 


160% 



















THE OSTER MANUFACTURING CO. 


2081 EAST 6Ist STREET 
CLEVELAND 3, OHIO, U.S.A. 








tronics Division, has been appointed 
special representative at Washington, 
Die. 


_Colonial Electric Products, Inc. of 
East Paterson, N. J. has appointed the 


| Lighting Engineering Company of 


Macon, Ga. as Regional Factory dis- 
tributor. 


Harry H. Lumley, Chicago district 
manager of operations for American 
Steel & Wire Co., has been appointed 
assistant to the vice president of opera- 


| tions of the Wire Company. John R. 
| Gaut, assistant manager of operations, 


will succeed him as Chicago district 
manager of operations. Mr. Lumley 
will continue to maintain his headquar- 
ters in Chicago. 


Wheelco Instruments Company of 


| Chicago, has announced the opening 
| of a district office for the territory of 


Kentucky, Southwestern Ohio and 
Northeastern Indiana. E. C. McFaul 


| has been named manager of the new 
| office which is located at 307 East 


Fourth Street, Cincinnati. 
A territory consisting of the entire 
state of North Carolina has been as- 


| signed to J. L. Highsmith & Company 
| located at 111 Corcoran Street, Dur- 





ham, N. C. 


The Electric Products Company of 
Cleveland, Ohio, has appointed Arthur 
B. Sonneborn Co. as representatives for 
the state of Michigan and the north- 
western part of Ohio. They have 
offices in Detroit, Grand Rapids, Flint 
and Toledo. 

Harry J. Fisher Associates have been 
named representatives for most of the 
state of Ohio and the panhandle of 
West Virginia. They have offices in 
Cleveland and Cuyahoga Falls. 


General Switch Corp., Brooklyn, 
N. Y. has named Gene Hagen & Com- 
pany, St. Louis, Mo. as sales agents. 
Their territory includes Missouri east 
of Springfield, Western Kentucky, 
Southern Illinois and Memphis, Tenn. 

Fred E. Searls, Kansas City, Mo. 
has been appointed sales representative 
and will cover Western Missouri, Iowa, 
Kansas and Nebraska. 


The New York City sales office of 
the Miller Company, Meriden, Conn. 
has moved from 315 Fourth Avenue to 
11-17 Jacob Street. 
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WHERE 
To Buy 


Equipment, Materials, 
Supplies and Services for 
Electrical Construction — 
Maintenance — Repairs 

















‘SOLDERLESS 
WIRE CONNECTORS 


FAST! EFFICIENT! ECONOMICAL! 


SOLAR ELECTRIC CORPORATION 


WARREN, PA. 











How to drill Concrete 


for expansion bolts, conduits, etc. 






You can drill holes through concrete ; 
walls, floors, ceilings, 12 to 15 times : 
faster than by hand. Use the Wodack Do-all 
Electric Hammer. Typical example: drills a %” 
hole 1” deep through average concrete in less than 
15 seconds! Saves time and money. You also use 
Wodack Do-all for chipping concrete, drilling wood, 
metal, etc. Investigate. 


WRITE TODAY FOR BULLETIN 471-EC 


Wodack Electric Tool Corporation 
4627 W. Huron St. Chicago 44, Ill. 

















The Where-to-Buy Section of 
Electrical Construction and 
Maintenance supplements other 
advertising in this issue with 
these additional announcements 
of products and materials of 
special interest and application 
in the field of electrical con- 
struction, maintenance and re- 
pair work. Make a habit of 
checking this page each issue— 
a good habit! 














siste 


come 
not, 
igno 
cg 
imp! 
succt 
meni 
will 
effor 
Tho: 





com 
boa: 
chir 
evel 
of | 
how 
it, | 


Fill 
you 
exa 
risk 


the 


eaee 
McC 
330 
You 
of FT 
to r 
ther 
has 


Hor 


City 






































INCREASING YOUR HOLD 


You get the a EST at no extra cost 
. . . When you specify 


SALI om: SUPPORTS 
/ LIKE THE WAY IT GRIPS | THE HEAVIER 
Yet it is possible to pay attention to self- 
improvement with considerable hope of 
will make an intelligent and persistent 
effort. 


a chance for advancement || | 7s u12, 7HE TIGHTER ITHOLDS THE CABLES 
success. A noticeable degree of advance- 
Thousands of men have proved this for 


Few men deliberately plan to work per- 
sistently on self-improvement. If progress 
comes naturally, they are happy; if it does 
not, they either worry or they entirely 
ignore the situation. 
ment is practically assured to anyone who 

themselves, with the use of 














and giving yourself 





























The CRO FT Libra ry @ Tapered Sali wedges hug each cable . . . grip it 


firmly all around. They're tough and dense—won't 
A ini warp or break. (Photo shows one wedge removed). 

0 ractica ectricity No other Vertical Support holds as well, or takes so 
little room. For any number of cables. Prompt ship- 


7 Volumes, 2906 pages ments. Send card for full details and NEW LOW 
1948 how-to-do-it illustrations PRICES. Adalet, 14300 Lorain Ave., Cleveland 11,0. 


@ The Croft Library is a complete elec- 
rs trical or Founded on practice — on ADVERTISEMENT 

20 years of shirt-sleeve experience — on 
work as it is actually done. “jaune from FINDS GOLD MINE... 
cover to cover with the kind of hardheaded 
facts you want. Written so that the begin- 
ner can easily understand it, yet so sound, 
so thorough, that it is the daily guide of 
59,000 highly paid electrical workers and 
engineers. 
@ Croft tells you the things you need to 
know about motors, generators, armatures, 
commutators, transformers, circuits, switch- 
boards, distribution systems—electrical ma- 
chinery of every type—illumination in its 
every phase—the most improved methods 
of lighting—lamps and lamp effects, etc.— 
how to do a complete job, from planning 
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Ouly TRADE-WIND 


MAKES THE 


CLIPPER 
CEILING VENTILATOR 

















- it, to. completion. 
NO MONEY DOWN a ee. ee 
EASY PAYMENTS Mae e = 
10 DAYS’ FREE EXAMINATI . . 
‘7 nae .-» Of Buying Information betes 5 onus amar 
Fill in and mail the coupon below and we will send : . ES ways 
you the entire set of seven volumes for ten days Mr. W. L. Duncan, whose picture is shown 1. Mounts in ceiling directly above stove —in- 
examination on approval. We will take all the above, finds that one of the regular McGraw- stantly catches heat, grease and odors as 
gp aa So no “ere If you decide | Hill services is a veritable gold mine of infor- they rise. 
eep the cs, 3. A Adie aan sae , , ee ee: 
the halanee’ at the rate af $4.00 w monte. “" | mation helpful to him in his job. a 
- Mr. Duncan is Manager of General Electric vila 
- “apy * . . s bo 8 ful 1. blower (not a fan!) 
pe: Send this McGRAW-HILL coupon Supply Corp. of Fresno, California. His “gold . creates fast-moving stream of air to do job 
ine” i -to- f buying in- efficiently. 
McGRAW-HIL mine” is an up-to date source 0 ying Dts ; 
330 W. 42nd St, New York 18, N. Y. formation and complete directory on elec- 4. denne of pena — q 
You may send me the seven jolumes of the Croft Library trical machinery, equipment and supplies — guaranteed 5 years. 
ra c c clectric + £, vo? ; * 

rant Plectrielty for 0 dase examination, T egres | McGRAW-HILL’S PRE-FILED ELEC- | 5, Aveilable everywhere. Stocked by dealer 
phen and $4.00 a month until the special price of $19.50 oo RIGAL CATALOGS. ca coast to coast. 
igang Mr. Duncan says, “We use ELECTRICAL Send coupon or write for the Clipper Dealer Plan. 
IE Seis nas ua nvierccuaaendeadeak nie hes taaaeuamenids CATALOGS a lot to find out who makes es 1 i 
Home Address what.” | 5709 S. Main St., Los Angeles 37, Calif. | 

Eee Tha pak aia age Iecemanaits You, too, can save time in locating products | ! 
RRND ch sissies, Hepes abit haeiwnwans and suppliers by referring to the buying data Ree ! 
—_ in the McGRAW-HILL PRE-FILED ELEC- | mrneee ! 
UST a) ates Cee nee ois OL eee Oe Fw-5-21-49 | TRICAL CATALOGS which is sent annually 1 





to the men responsible for the specification 
> : and procurement of electrical products for 
ooks sent on approval in U. S. and Canada only. their plants 
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Woven Glass Tapes 


protect against EXCESSIVE MOISTURE 


INSULATION 


MANUFACTURERS 
*st Washington 


Chicayo 6. IIhina:s 





DIRT, DUST, CORROSIVES, HIGH 
TEMPERATURES, OVERLOADING 


Save up to % of materials cost on rewind jobs . . . make 
motors last six times longer between rewinds. Imcor 
Glass Tapes are immediately available from stock. 
Write for samples and prices. 


Offices and Distributors 
in principal cities 


CORPORATION 


Boulevard 














Electric 
WMeateor 
Parts 
Send for 






Today to... 


1728 S. Michigan Ave. 
Chicago, Ill. 


COMPLETE STOCKS 


Y Sg 
sensor OQ wt 


On Your Letterhead 


The HARRY ALTER Co. 


134 LaFayette St. 


WESTINGHOUSE! 
WAGNER! DELCO! 


y | 








Ne °, 
@ £_s 


New York, N.Y. 











Va 














, wae 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 











If You Are Having Difficulty 
Maintaining Your Mailing Lists... 


Probably no other organization is as well equipped as 
McGraw-Hill to solve the complicated problem of list 
maintenance during this period of unparalleled change 
in Industrial personnel. 


McGraw-Hill Mailing Lists cover most major indus- 
tries. They are compiled from exclusive sources, and 
are based on hundreds of thousands of mail question- 
naires and the reports of a nation-wide field staff. All 
names are guaranteed accurate within 2%. 

When planning your direct mail advertising and sales 
promotion, consider this unique and economical service 
in relation to your product. Details on request. 


McGraw-Hill Publishing Co., Inc. 
















DIRECT MAIL DIVISION 
330 West 42nd Street New York, 18, New York 


Ward Leonard Electric Co., Mount 
Vernon, N. Y. announces the appoint- 
ment of Central Station Engineering 
Company, 2817 Croyden Drive, Tucson, 
Arizona, as sales representative in the 
state of Arizona. 


Day-Brite Lighting, Inc. of St. Louis, 
Mo. has named Frank E. Brown as 
representative in the states of Con- 
necticut and Rhode Island. Mr. Brown 
will maintain headquarters in Strat- 
ford, Conn. 


Hykon Manufacturing Co., Alliance, 
Ohio, has named the L. P. Chick & 
Co. 405 Wallace St., Louisville, Ky. to 
represent them in Kentucky and In- 
diana; and J. R. Penning, 2323 Second 
Ave., Seattle,, Wash. as representative 
in Washington and Oregon. 






C. A. Staub has been appointed treas- 
urer of the Cornell-Dubilier Electric 
Corporation, with headquarters in 
South Plainfield, N. J. 
















Charles F. Fouts has been appointed 
to the specialty sales staff of Cannon 
Electric Development Company, Los 
Angeles. 


William C. Welde has been ap- 
pointed to represent the Western In- 
sulated Wire Company in eastern 
Pennsylvania, New Jersey, Delaware, 
District of Columbia, Virginia and 
Maryland. 


At the last meeting of the Board of 
Directors of Buchanan Electrical Prod- 
ucts Corporation, Arthur G. Prangley 
was elected president of the company. 
He was formerly executive vice pres- 
ident. 


Homelite Corporation, Port Chester, 
N. Y. has announced the opening of a 
new branch office in Pittsburgh to 
cover western Pennsylvania, West Vir- 
ginia and eastern Ohio. William Liv- 
ingston is in charge of the new office, 
which is located at 810 Ridge Avenue. 


J. G. Haskell has been appointed as 
a field representative of the merchan- 
dise sales, Sound Division of the Web- 
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BUSINESS 


UNDISPLAYED RATE: 


90c a line, minimum 4 lines. To figure ad- 
a payment count 5 average words as a 


INDIVIDUAL EMPLOYMENT WANTED undis- 
played advertising rate is one-half of above 
rate, payable in advance. 

PROPOSALS, 90 cents an insertion. 


SEARCHLIGHT SECTION 


EMPLOYMENT e 


OPPORTUNITIES 


INFORMATION: 


BOX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices count 
additional in undisplayed ads. 


DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


e EQUIPMENT—USED or RESALE 


DISPLAYED—RATE PER INCH: 


The advertising rate is $9.50 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 


AN ADVERTISING INCH is measured % inch 
vertically on one column, 3 columns—30 
inches—to a page. 


NEW ADVERTISEMENTS received by 10 A.M., July 22nd, will appear in the issue of August, subject to limitation of space available. 











EV SERIES 
EXPLOSION PROOF 
LIGHTING woe 


Appleton 52610. U.L. Approved 
for Class 1, Group C&D. List 
$19.40, Special .......se0- $8.75 


DOME REFLECTORS, Appleton 
52811. For above Lamps. List 
BETES ie weeacutavecaee $1.10 


KILLARK #ELI-100. Complete 
with guards and standard dome 
SUOMEE 400020080c0ecs veees $9.85 


KILLARK #ELI-150. Complete 
with guards and standard dome 
WOON sa sve kceseiend ouxe $10.25 





All fixtures are new and in original factory package. 
10% discount lots of 50 to 99, 15% discount on 
orders of 100 or more. We have a few bracket type 
lamps in 100, 150 and 200 watt sizes. Write for 


prices, 

KLEIN CABLE GRIPS (Unused) 
1628-16. Grip 5/16 to 5/8 or 300 
MCM. Value $40.00. Special 
BED Sedusaderssecerceiess $22.50 


KLEIN IMPROVED CHICAGO 
GRIP. 1628-5B. Handles Con- 


ductors up to % inch...... $9.50 
KLEINS HAVEN’SSTEEL GRIP. 
SRO ebccbe ave ds.ciy sens $3.75 


IDEAL FUSE PULLER SETS 
1 midget, 1 pocket size—0 to 200 
amps., 1 Giant 100 to 600 amps. 
Complete OE sncsestriear isn $2.95 
FUSES. Limited quantity. 400 

amp. 250 volt renewable $3.50 ea. 





Buss 400 amp. Fusetrons. .$2.45 ea. One Timers. 
Pe GE ec hicssddsecenau ets savaacdos ss $1.95 ea. 
RELIABLE STRAIGHT LINE SPLICES 
ze Price Size rice 
Dectwateiaat 33 EE See $ .77 
— errr -40 | Te 87 


> a CHAIN a” PP ag FTG. Ratchet 
| ‘on or ‘on. Fine f ll 
List $72.00. Only .........00. vi ee en 16 $53.80 


OTHER SPECIAL PRICES. 10, 12 
Pike Poles, Hot Line Sticks. Write. ee 


Orders prepaid if full remittance is enclosed with 
order, otherwise C.0.D. 


MAIN SUPPLY 
523 Main St. Kans. City, Mo. 



















air cooled 


AMERICAN ELECTRIC SERVICE & MAINTENANCE CO. 


SPRINGFIELD, MASS. 


MOTORS @ GENERATORS @ TRANSFORMERS @ SALES @ REPAIRS @ RENTALS 


2000 NEW 





© WILL OPERATE ON 
220 AND 440 CIRCUITS 


All transformers insulated with 
fiber glass; no fireproof vaults 
required. For lighting and power. 


* LOW PRICES * 




















KVA | VOLTAGE RATING 
¥, to 25 450 to 117 
Tl to 25 | 225/450 to 117/234 
PHASE CHANGERS 
154050 | 220 or 440 to 220 














MANUFACTURED BY ALLIS CHALMERS 
© Crated for immediate delivery 























WATTHOUR METERS 


Immediate shipment from large stock 


Carefully reconditioned, accurately calli- 
brated, set to zero and guaranteed. 
Practically all types and sizes, single- 
phase, polyphase and DC, Also CT’S 
and demand devices. Write for bul- 
letin, 


MASPENOCK ELECTRIC LIGHT CO. 
Room 731 


44 Starr Lane Jamaica Plain, Mass. 


FOR SALE 


2—100 KW 250 volt DC Generators. Steam 
driven by Ball Engines—140# pressure. 

1—200 KW 250 volt DC Generator. Steam 
driven by Ball Engine—140# pressure. 
Units complete with DC switchboard and 
two balancer sets. 

1—20 ton York Vertical Ammonia Com- 
pressor. Steam driven by Corliss Engine 
—140# pressure. 

1—15 ton York Vertical Ammonia Com- 
pressor. V belt drive. 33 H.P.—DC 
motor. Complete with condenser, re- 
ceiver, valves, gauges, etc. 

150—DC motors—various sizes. 


PURITY BAKERIES 
97 E. 12th St. St. Paul 1, Minn. 





New ¢ Rebuilt « Rentals 


1 H.P. to 2500 H.P. motors in stock 
D.C., A.C., 25-50-60 Cycle 














ELECTRIC EQUIPMENT CO. 


49 CURLEW ST. ROCHESTER 1, N. Y. 


CASH 
FOR YOUR 
SURPLUS 




















BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 


No lengths too long or too short 
Telephone: Eastgate 7-4778 


PIERCE CABLE CO. 
2664 Clybourn Ave., Chicago 14, Illinois 








ELECTRICAL CONTRACTORS 
ESTIMATING HANDBOOK 


‘A Unique Tool of the Trade” 
WRITE FOR DESCRIPTIVE FOLIO TO 


THE ESTIMATOR PUBLISHING CO. 
1805-B 60th St. Kenosha, Wis. 


ELECTRICAL CABLE 


for every industrial and power application. 

Special constructions. Odd lengths. 

Large stocks on hand of high voltage, lead 

covered cables not ordinarily stocked by your 

regular supplies 

@ Cut to length. "Reasonably priced. 
UNIVERSAL Wire and Cable Co. 

2664 N. Clybourn Ave., Chicago i4, i. 
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